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Editorial 


Geelong, a Thriving Australian Port. 


The State of Victoria is by far the smallest of the states on the 
mainland of Australia, but ranks a good second to New South 
Wales in point of population. The capital city of Victoria is 
Melbourne, with a population of about one million; the next 
Victorian city in importance and population is Geelong, with 
some 40,000 inhabitants, the subject of the leading article in this 
issue. 

Located in Corio Bay, which forms a recess in the more ample 
Port Phillip Bay, the Port of Geelong has an admirably shel- 
tered position, and the chief problem engaging the attention 
of the harbour administration has been that of the approach 
channel. An obstruction in the form of a spit caused inconveni- 
ence to early navigation, and it was not until the formation of 
an ample artificial navigable channel was undertaken and 
carried to completion last year that the approach to the port 
was properly regularised in depth and width. 

The measures successively adopted to provide this convenient 
accessibility are described in the article, as also the growth and 
development of the port within the first hundred years of its 
existence. Now commencing the second centenary of its his- 
tory under a capable and enterprising body of port commis- 
sioners, there is every expectation of a continuance of progress 
in trade and shipping which will enhance the importance of 
Geelong among Australian ports. 


Reconstruction of Spanish Ports. 


The Spanish Government is losing no time in proceeding with 
the work of reconstruction at ports which suffered more or less 
severely during the course of the civil war. The third part of 
the programme of public works, recently published, makes 
financial provision to the extent of 722 million pesetas for har- 
bour works and aids to navigation. Of this total, 703 million 
pesetas will be expended on port reconstruction and improve- 
ments. The following is a list of the ports included in the 
scheme: Bilbao (continuation to completion of works already 
commenced and construction of an inner basin); Pasajes (pro- 
vision of new quays); Santurce; Santander; Musel; Vigo; 
Huelva; Cadiz (completion of dry dock); Ceuta; Melilla; Palma 
de Majorca and the Canary Island harbours. Provision is also 
made for dredging operations in the River Guadalquivir. 

The navigational aids include lighthouses to be built in the 
Canary and Balearic Islands and on the coast at Finisterre, 
Salvora and Silleiro. 

The expenditure on works to be carried out at Vigo, Corunna 
and Villagarcia will amount to over 62 million pesetas, the first 
port accounting for 41,748,000 pesetas, the second for 18 million 
pesetas, and the third for 3,630,000 pesetas. A fishery harbour to 
cost 11 million pesetas, will be constructed at Corunna, and the 
same amount will be spent in improving the fishery harbour 
which already exists at Vigo, where works to the value of nine 
million pesetas will also be carried out at the quays. 

For an impoverished country the programme is ambitious and 
the outlay considerable, for not only has war damage to be re- 
paired, but there is considerable leeway to make up under con- 
ditions of modern progress. 


Edited by BRYSSON CUNNINGHAM, D.Sc., B.E., F.R.S.E., 
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Comments 


British Ports and the Convoy System. 


The efficacy of the convoy system for shipping at sea has been 
definitely proved by experience during the first weeks of the 
present war, as it was in the first instance, after the period of its 
adoption in the last war. The arrival, however, in port of 
batches of ships at irregular intervals, is not altogether conveni- 
ent. It inevitably produces a series of problems for port and 
railway officials. Schedules of normal working at stated berths 
on approximately fixed dates are no longer valid. The Railway 
Executive Committee has recently announced as a typical case 
that 28 ships in four convoys laden with 100,000 tons of food 
stuffs were docked at a British port in four days. The cargoes 
included tea, rubber, cotton, fruit, vegetables, rice, wheat, ore, 
lumber, petrol and oil. 

All this varied material had to be expeditiously handled, so as 
to enable other vessels to be berthed the day after the fourth 
convoy was docked. Some 80,000 tons of commodities were 
moved by rail to distributing centres in a dozen widely separated 
parts of the country within 48 hours, without interfering with the 
war-time passenger and goods service or the movement of war 
supplies. 

The complexity of the arrangements necessary to deal with 
such a situation and to prevent congestion and confusion, can 
readily be imagined, and it is greatly to the credit of the port 
and railway officials concerned that the operations were per- 
formed so satisfactorily. 


War Zone Ports and the United States Embargo. 


The United States revised Neutrality Act, whatever ad- 
vantages it may have conferred on the Allied Powers in Europe 
in regard to facilitating the acquisition of war material from 
America, carries with it certain consequences not altogether 
favourable to traffic at British, French and neutral ports. Acting 
on the powers conferred upon him by the Act, President Roosevelt 
has issued a proclamation barring all American shipping from a 
‘““ war zone ’’ which is defined as an extremely wide area ex- 
tending from the Baltic Sea to the Canary Islands, and includ- 
ing all British and French (as well as German) ports, the ports 
of Eire, Norway (South of Bergen), Sweden, Denmark, the 
Netherlands and Belgium, all Baltic ports and the Bay of 
Biscay, except for waters close to the North-East Coast of Spain. 
American ships will no longer be able, with official sanction, to 
include any of these harbours and territorial waters in their 
itineraries. 

Ships may, however, go to Finland and Russia by way of 
the Arctic Ocean or Black Sea. Norway (North of Bergen), 
Spain, Portugal, Italy, Yugoslavia, Greece, Turkey, Bulgaria 
and Rumania are not excluded, and even the main shipping 
routes to Canadian ports remain open. 

The effects of the embargo are inevitably far-reaching. It has 
been stated by Mr. Schuyler Bland, Chairman of the House of 
Representatives Committee on Merchant Marine, that the pass- 
ing of the Neutrality Bill meant the withdrawal of 92 American 
vessels from the affected areas and the abandonment of eight 
foreign trade routes, in which the United States Government had 
invested practically fifty million pounds. 
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One of the most striking results, so far as British port traffic 
is concerned, has been the cessation of the transatlantic services 
of the United States Shipping Lines to and from the Port of 
Southampton, which accordingly will be hit rather badly in 
the loss of harbour dues. The fleet of the United States has 
been regularly using Southampton as a port of call for a period 
of about eighteen years. An attempt is being made to maintain 
the service by some form of evasion of the proclamation, as for 
instance, by the transfer of the vessels to the flag of another 
nationality, in which connection the flag of the State of Panama 
has been proposed. This circumvention of the letter and in- 
fringement of the spirit of the Act is frowned upon in American 
official circles, and at the time of writing it is doubtful whether 
the U.S. Maritime Commission will sanction the transaction. 
President Roosevelt has indicated that he is opposed to any 
policy which would place the Latin American nations in a differ- 
ent position as regards neutrality from that of the United States. 
This attitude is not necessarily in conflict with the substitution 
of a neutral European flag, such as that of Belgium, the Govern- 
ment of which has made overtures to that effect, though 
transfer to a different registry, while American ownership re- 
mained intact, may involve objection. 

Alternative proposals put forward include the adoption of 
neutral ports as European terminals for the transatlantic services 
of the United States. This would mean transhipment into 
coasting vessels of goods consigned to British ports, obviously 
leading to an increase in costs, which might, however, be offset 
to some extent by a reduction in insurance rates for the voyage. 

The situation presents various difficulties and it will be watched 
rather anxiously by the port authorities affected who are natur- 
ally interested in the maintenance of their traffic and revenue. 


Siberian Port Development. 


The ‘‘ North West Passage ’’ for shipping from Europe to 
Asia, a dream long cherished during the Middle Ages, now finds 
a modern counterpart in the North-East route, in process of 
actual development from Northern Russia along the seaboard 
of Siberia to Kamchatka and Nikolaevsk, in the Sea of 
Okhotsk. The project involves, as stated recently in a speech 
broadcast by M. Kalinin, the chairman of the Presidium of the 
Soviet Republics, the construction, as rapidly as possible, of a 
series of ports on the Siberian coastline and the exploitation of 
the coal and oil deposits in the Arctic regions for the purpose of 
establishing refuelling bases. The coal resources of Siberian 
territory are some of the largest known. Moreover, there are 
numerous iron deposits, besides quantities of copper and other 
non-ferrous metals, sufficiently attractive to induce mining 
operations on a considerable scale and so to promote export 
trade. 

Subject to the restrictions imposed by climatic conditions, 
there is no lack of harbours and inlets suitable for development, 
and it is interesting to learn from a statement by Professor Ivan 
Papanin, assistant chief of the Northern Sea Route Adminis- 
tration, which controls Soviet shipping movements via the Arctic 
to the Far East, that over one hundred vessels with more than 
100,000 tons of different kinds of freight destined for Soviet ports, 
scientific stations and settlements in the Far North, have been 
operating along the route during the past season, and have com- 
pleted their voyages according to schedule. Most of these 
vessels have been using coal mined in the Arctic. 

In rendering this extremely northerly route a practical pro- 
position, no little credit is due to the fleet of powerful ice- 
breakers which is now employed very generally in northern 
latitudes for keeping waterways and harbour approaches open 
during the prevalence of extremely low temperatures, which 
would have been sufficient in earlier times to produce an effec- 
tive blockade against shipping. The Russians naturally make 
full use of so valuable an agency, and a striking addition to 
their fleet, the ‘‘ Sedor,’’ was recently put into commission. 
This and companion vessels of similar calibre may solve the 
problem of providing, if not continuous, at any rate greatly 
prolonged accessibility to Siberian ports. Without them, the 
scheme of the North-Eastern passage would be impracticable of 
realisation. It remains to be seen whether the development of 
trade will justify it from the economical standpoint. It is 
estimated that roughly a quarter of Russian mercantile tonnage 
is assigned to the Far East. 


Spying in Ports. 


There are various and fairly obvious reasons for the adequate 
enclosure of port areas, especially in countries where elaborate 
customs tariffs prevail, and, almost inevitably, in any case, to 
reduce the chances of successful pilferage, but the latest and 
most novel reason is that propounded in Swedish shipping 
circles, viz., for the prevention of espionage on shipping move- 
ments. At many Swedish ports there is free access for the 


public to quays, and advantage has been taken of this by spies 
in the German service to report to the Nazi Government on the 
arrivals and departures of vessels, with inconvenient, and even 
fatal, consequences to the vessels themselves. 

The Harbour Board of Stockholm have, accordingly, decided 
to enclose with a stout wire fence, 5-ft. in height, some of the 
principal quays and basins at the port. Gates will be provided 
at suitable points, and these will be guarded by military sentries, 
to whom intending visitors will have to produce identity papers 
or official permits. 

It is suggested, however, that greater danger of treacherous 
disclosure of information lies in the official routine of the ship- 
ping offices, where documents and papers pass through the 
hands of many individuals, all of whom cannot be counted 
upon to be absolutely trustworthy. Secrets leak out in various 
ways, and not even unclimbable fencing is a safeguard against 
careless, or confidential, chatter. 


Industrial Establishments in Port Areas. 


There is reproduced in this issue a Paper recently read before 
the Pacific Coast Association of Port Authorities on the 
relationship of the sites of industrial establishments to port 
berthage accommodation, comprising a consideration of three 
cases, viz., firstly, that in which the establishment, or installa- 
tion, is located within the railway siding area of the port; 
secondly, that in which the establishment is in immediate 
proximity to the loading berth, so as to permit of direct ship- 
ment of goods, and thirdly, that in which the establishment, 
wherever situated, calls for extensive storage accommodation at 
the quayside. 

The conditions reviewed in the Paper are more particularly 
those associated with American port practice and would require 
some modification if applied to English ports. At the same 
time, the Paper is of general interest in that it enables a con- 
ception to be formed of the circumstances under which manu- 
factured goods, emanating from industrial establishments in the 
vicinity of American ports, have to be dealt with, and English 
port officials can thereby visualise and appreciate the difficulties 
involved and the methods adopted to deal with them and to 
compare these with systems obtaining in this country. 

The case in which prolonged storage is required directly 
alongside the loading berth calls for the comment that such 
storage is not, in general, the proper function of a quay shed, 
and that a quay wall or wharf, oftentimes very expensive in 
construction, is not used to advantage other than in service for 
the operations of loading and discharging ships. Moreover, 
such storage must result in a considerable extent of idle quayage 
for lengthy periods, unless the quay shed, as happens in 
occasional instances in order to meet local conditions, is more 
of the nature of a multi-storied warehouse. The absorption of 
quayage for storage purposes will require a large surplus of water 
frontage, which can hardly be available at busy ports in con- 
gested areas. 


Oil Trade Accommodation at Ports. 


The article in this issue on the World’s Oil Requirements is 
apposite and timely in view of the crucial importance of oil 
supplies to the belligerent powers, as well as the daily increasing 
demands made by industry, motor traffic and manufacture. An 
obvious corollary is the necessity for the concurrent construction, 
or enlargement, of oil basins and depots at ports to meet the 
requirements of oil transport and storage. 

Among other authorities who have found it incumbent upon 
them to extend their accommodation is that of the Port of 
Rotterdam, where a new branch to the existing oil basin at 
Pernis is now in course of construction. It will have a length 
of 1,800-ft., a width of 820-ft. and a water area of about 35 
acres. 

The Pernis Oil Basin, on the South side of the Nieue Maas, 
not far from the open sea, was first opened in 1935, but has 
since, and very quickly, been found inadequate for the rising 
scale of oil imports. It took the place of an older basin of 70 
acres area, located further inland. The new centre, when en- 
larged as indicated above, will have an inclusive area of 950 
acres, of which 500 acres will be absorbed in sites for oil 
storage tanks and 170 acres devoted to water space for tanker 
vessels, the balance being allocated to roads, railway sidings 
and other services. In the aggregate, Rotterdam will then 
possess storage capacity of half-a-million cubic metres. 

The quantity of mineral oils landed at the port has doubled 
within the past eight years, and the 2,800,000 tons handled last 
year may be contrasted with the 300,000 tons in 1913. 

Similar instances of rapid development might be cited almost 
indefinitely. The provision of adequate storage space and ac- 
commodation for oil supplies from overseas has become a matter 
of the first importance to port authorities generally. 
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The Port of Geelong, Victoria 


An Account of a Notable Australian Port 


By, R. R. PHILLIPS, A.LC.A., A.A.LS., Secretary to the Harbour Trust. 


EELONG, the second city in the State of Victoria, 

Australia, situated on the shores of Corio Bay, an arm 

of Port Phillip Bay, has a geographical position 38° 09’ 

south latitude and 144° 22’ east longitude. Its present 
rapidly-growing population is 45,000 and it is now receiving its 
just recognition as the natural gateway for the primary products 
of the largest and most fertile portion of the State, no less than 
1s an eminently suitable centre for manufacture and consequent 
listribution for the whole of Australia. 


Historical Notice 

Before any detailed description of the Port and its facilities is 
‘iven it is trusted that the reader will find some interest in a 
wief survey of its history. 

The City of Geelong has recently celebrated its Centenary, the 
ficial proclamation relative to its settkement having been made 
n October 1838, by Sir Richard Bourke, the then Governor of 
New South Wales, of which colony the present State of Victoria 
was an almost disregarded part. 

However, the history of Geelong and incidentally of its port 
actually began some few years earlier, when John Batman, a 
heep farmer from Tasmania (or, as it was then termed, Van 
Diemen’s Land), landed in 1835 at the eastern extremity of the 
bay and explored the surrounding country, with the possibilities 
of which he was amazed, particularily so as the reports of some 
of the earlier explorers—the famous Mathew Flinders was the 
earliest in 1802, but his report, although disregarded, was a 
favourable one—had been far from encouraging. The 
incentive for his venture was the successful establishment of a 
farming project at Portland by the Henty Bros., also from Van 
Diemen’s Land, earlier in the same year. 

Two incidents at this time are of interest, although historically 
perhaps they are not important. One was the ‘‘ Purchase ”’ 
from the chiefs of the local native tribes of an area approximating 
100,000 acres (a somewhat similar ‘‘ purchase ’’ was also made 
from the tribes inhabiting the area where Melbourne now stands) 
for the conventional consideration of axes, blankets, flour and 
the like. Most formidable legal documents were prepared and 
sealed by the high contracting parties, but the Government, 
situated in Sydney refused to acknowledge their legality. The 
other incident was the meeting, to the astonishment of the party, 
with a huge white man in native lack of attire and almost devoid 
of the use of his mother tongue. He, William Buckley, had 
been a convict and with others had escaped thirty-three years 
earlier from a penal settlement, which had a short and unhappy 
duration, near the entrance to Port Phillip Bay, at what is now 
known as Sorrento, a popular seaside resort. The only survivor 
he had been accepted by the aborigines as the reincarnation of a 
famous chief and had lived a tribal life for all these years. 
Later, he was removed from his associates, pardoned, and 
employed as a very minor government official and interpreter. 

Consequent on the arrival of a rival settler at the present site 
of Melbourne, Batman did not pursue his projects in this 
district, but reports of the fertility of the country quickly drew 
others to investigate. These, in increasing numbers, came with 
their flocks and stayed so that, by the end of that vear, most of 
the land within a range of 25 miles was occupied, and a small 
village arose, partly along the seaboard and, for the sake of fresh 
water, partly along the banks of the River Barwon, which flows 
close by, although its mouth is not on the bay itself. 

These settlers arrived by small schooners almost entirely from 
Van Diemen’s Land and disembarked on a projection called 
Point Henry, owing to the obstruction there of a bank extending 
northward right across the bay. 


The Approach Channels 

For some years this state of affairs appeared to prove 
reasonably satisfactory, but gradually the growing necessities of 
trade provided reasons for repeated, although unsuccessful, 
endeavours to persuade the authorities to provide a channel 
through the spit. It was not until 1854, after the trials and 
tribulations of the gold rush of which Geelong was, with 
Melbourne, a focal point for arrivals and departures, that a 
serious attempt was made to provide a passageway to the inner 
harbour. A partly natural channel was found on the northern 
side of the bay and was dredged to a minimum depth of 13-ft. 
at low water, enabling small craft to enter by a very round- 
about course. 

Improvements to this channel were out of the question, owing 
to the encountering of rock and by 1862 another cut to the 





southward was made. Although it provided 18-ft. of water, 
owing to its extreme narrowness it was not regarded by any 
means aS an unqualified success. 

In the meantime, notwithstanding the general natural 
disadvantages suffered by the Port of Melbourne, Corio Bay, 
with its ample depths right to the water’s edge, was for the lack 
of a suitabie entrance forced to take not only second place, but 
had become known jocularly as ‘‘ Sleepy Hollow.’’ 

The force of local public opinion, however, eventually 
provided the necessary impetus to the State Government to 
attack this very serious matter in a proper way and at last in 
1893 the present Hopetoun Channel was completed for a length 
of about 2 miles, providing at low water a minimum depth of 
23-ft. and a navigable width of 132-ft. 

The Port of Geelong was then equipped to secure, although 
too late by 50 years, that small remnant of general trade which 
had so effectively been diverted to Melbourne, an almost wholly 
artificial port. But for this most unfortunate delay, the fact of 
the natural superiority of the Geelong hinterland over that of 
Melbourne and the approximately 5,000 acres of sheltered and 
deep anchorage and berthage in the Inner Harbour in 
comparison with the shoaling Yarra River, would probably have 
changed the political geography of Victoria. 

Up to this period, the overseas trade had been almost 
exclusively held by sailing vessels, not least of which was the 
world-famous clipper ship ‘‘ Lightning,’’ which provided 
Geelong with so much excitement at the time and was the basis 
of subsequent reminiscence, when she was burnt and sunk off 
Yarra Pier on 3ist October, 1869. Nearly 70 years later, 
dredging operations in the vicinity have recovered from deep 
in the mud quantities of her timbers, in a remarkably sound state 
of preservation. A “‘ deadeye,’’ a portion of the rigging of the 
shrouds of the vessel, was recovered almost unmarked and is 
now suitably inscribed and on view in the Geelong Free Library 
and Museum. 

With the gradual replacement of the sailing vessels by steam 
and the consequent increase in tonnage of the ships visiting the 
port, occasioned to some extent by the new facilities offered, 
once again the periodic agitation commenced for a deeper and 
wider channel. It must be borne in mind that during all these 
vears Corio Bay was under the direct control of the State 
Government, and the only means of voicing the public demand 
was through the respective maritime committees of the Town 
Council of Geelong and the Geelong Chamber of Commerce and 
Manufactures, both admirable bodies but not especially fitted 
for the onerous task of superintending the affairs of the harbour. 
It is of interest to recall at this stage that the Melbourne Harbour 
Trust was constituted in 1876. 


The Harbour Trust 
Such a body was urgently required at Geelong and due to the 


energy and foresight of the then Premier, Sir Thomas Bent, to 
whom representations had been made, a Bill was introduced and 


became law on 12th December, 1905, whereby the newly 
appointed Geelong Harbour Trust Commissioners were 


empowered among other things to improve and maintain the 
‘bed, soil and shore ’’ of the bay extending to a line drawn 
from Mercer’ Street, Portarlington, to near the south bank of 
Little River, a total area of water of 90 square miles, divided 


into the inner harbour of 17 square miles and the outer 
harbour of 73 square miles—a truly noble expanse. The first 
Commissioners appointed were Messrs. G. F. Holden (Chair- 


man), A. P. McMillan and E. H. Lascelles.* 

The purpose of the appointment and the intentions of the 
Government were undoubtedly good, but what was evidently 
overlooked were the financial means by which the many 
improvements were to be effected. 

Geelong was, except for the large trade in coal from New 
South Wales, almost wholly an export port, and as the State 
policy was, and still is, to free exported goods from wharfage 
charges, the Commissioners found themselves supplying 
facilities for which to a great extent no revenue was forthcoming. 
Nevertheless a struggle was made to provide greater dimensions 
in the Hopetoun Channel and in the years from the inception of 
the Trust to 1933 there was gradually reached a min. depth of 
29-ft. at low water, a navigable width of 220-ft. and a length of 
over 2 miles, while by a small amount of dredging at the south 


*The present Board consists of Messrs. .. Spencer Nall (Chairman), 
H A. Lumb and Edward J. Fairnie, O.B.E., J.P. 
























Port of Geelong, 


end of Wilson Spit and at the various berths, there was provided 
throughout the port a general minimum depth of 26-ft. at low 
water which secured a draft for vessels of 25-ft. 

This was a great improvement and for some years sufficed the 
needs of shipping, which had, of course, grown with the times. 
During the latter part of this period the claims of Geelong to be 
the gateway of the Western and North-Western districts of 
Victoria were recognised by manufactures of superphosphates, 
just as those to whom that product was to be sold had already 
recognised the advantage of shipping wheat, wool and frozen 
meat from Geelong. This new class of inward trade is now 
considerably greater than that enjoyed by the Port of Melbourne. 
Had it not been for this infusion of imports, to which were 
added at about the same time those of the newly-established 
Ford Motor Company, the unfortunate Trust would have indeed 
been wrecked on the rocks of the depression of the early 1930's, 
having, as it had, to replace the old Railway Pier some few years 
before at a cost of nearly £100,000. 
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Victoria—continued 


gravitating point for the principal wheat-growing areas of this 
State, while the latter, the construction of which was pursued to 
the utmost, provides the latest addition to the many 
manufacturing plants which are in and around the city, notable 
among which are the seven woollen mills, wool scouring works, 
Ford Motor Works, Australian Cement Works, the two large 
phosphate works already mentioned (Phosphate Co-operative 
and Cresco), Cheetham Salt, Distillers Corporation and others 
too numerous to mention in detail. 

Some of these industries are dependent almost wholly on 
water-borne traffic, while others are so dependent to a greater 
or lesser degree. Every improvement therefore effected in the 
port produces its corresponding improvement in the flow of 
business through the city, and this same flow of business 
produces the much-needed revenue for further port facilities, 
which, in turn, will have the effect of encouraging other 
industries to establish themselves at Geelong. This may be 
considered the reverse of the ubiquitous ‘‘ vicious circle.’’ 











































































GEELONG HARBOR. TRUST “try, 
AREA UNDER CONTROL OF COMMISSIONERS 
$3 8 z 3 » 
4 f 
a” 
Fee’ Neviical Miles . a 
i) 
PO 
——Port Approaches —— LAY RT PHILLIP 
Chonne/ Width | Depth | Length s \ 
Point Richards | 300 Feet| 29 feet |/4 Miles > 
Pont Wilser 300 « 29 - 3 v\ BAY 
Hopefoun 200 « 29 ~« 2Z ” Sm 
1. in course of being Widaned fo Pa ° 
=\ 
—— + 
os WW a =\ 
6 Vif. 2 
ke q 
\3 e ae id \ 
. “zap 4 wt % 
+ é ‘ «We 2c 
e (ef we a v hy 
i Q ? a . ¢? a? 4 <\ 
3 ‘, 4« a ss ot g > 
‘a Q ¢ worbnns! a” c *\ 

“ o ‘yt. sé *” € ~% 
Infornohend \erreatt ads " ee as 24 “ Rail 7 NY \ 
nancies = 4 SY 13 Bort”. ¢: x “eine andes one , . 2” ‘ \ 

vik Whee r : ’ * 4 Sees on _¢ 
Fe Weolen L. CEELONO INNER HARBOR - Say” a® 
Aescaian ae toast ", : Bum wreet Pier ' H . oa wei * we ‘ 4 ad a ai Portartington 
4 ; wore, We = 7: a? @ 
Ka bua a Pa £4 
Ripples vail : Or Heviry ,. MErtT i+ S 
: es 7 tw . 
: q : — ; oF | {tt Sen Ee sg 
: a . e 1? 
fs “ee * oi” 
. : e bate Note - Seovurdirgs in Fothoms 
wae a 
" Siegoree Bey ’ 
% “Ferner CI ae Ss 
eae <i Ito, 
GEELO Re ur A Fenet aren oe eng 
phe om ong Chee! Sovt tre 








































Nevertheless, it was realised that the financial burden was 
overpowering and following the appointment of new 
Commissioners in 1933, on a report with recommendations 
submitted by them, the Government of the day passed an Act 
which gave relief from past troubles and hope for the future. 

New Approach Channel 

The principal aim of these Commissioners was the provision 
of a new and straightened course through instead ot around 
Point Wilson, with a minimum depth at low water of 29-ft. 
throughout the approaches ana at the principal piers and 
wharves. 

This objective, the work of which had been commenced in 
October, 1934, was reached in the Centenary Year of 1938, when 
on the 18th May, on the invitation of the Commissioners, the 
Premier, the Hon. A. A. Dunstan, M.L.A., on board the pilot 
ship ‘‘ Akuna,’’ and in the presence of representatives of the 
Federal and State Parliaments, the adjoining Municipalities, 
State Government Departments and of all the varied business 
interests of the City, declared open the channel through Wilson 
Spit, the last of the physical obstacles to the growth of Geelong 
and its port. 

Grain Elevator Terminal 

This new shipping course meant a great deal to Geelong even 
before its completion, for it was on an assurance by the 
Commissioners that the extra depth would be provided that, in 
each case, the newly-created Grain Elevators Board selected this 
city for the site of the principal terminal, with a capacity of 
2,250,000 bushels for its bulk wheat operations in Victoria and 
the International Harvester Company of Australia Pty., Ltd., 
made its choice of Geelong as the centre of its future manufac- 
ture for the whole of Australia. 

The former building, massive and dominating the landscape, 
is an outward emblem of the fact that Geelong is the natural 


Shortly after the inception of the Harbour Trust, the 
Commissioners of the time conceived the idea of the establish- 
ment of a second freezing works at Corio Quay to receive and 
treat for export the large numbers of lambs available for this 
purpose in the district and surrounding country. It was rightly 
considered by them that fair competition would benefit the 
pastoralists and the district in general, although the inadvisa- 
bility of their entering into such an extraneous undertaking was 
proved when it became necessary, early in 1914, to abandon the 
direct management of the works and permit them to be leased. 

This procedure has been continued and tenders are at present 
being called for a further period of 10 years as from Ist July, 
1940. These works have a total storage capacity of 200,000 
carcases of lamb and mutton, can slaughter and treat 15,000 per 
day and can deliver to the vessel alongside at the rate of 1,000 
to 1,500 per hour. Improvements to the berth are in progress to 
accelerate this movement. 


Approaches to the Port 


The extent of the area controlled by the Geelong Harbour 
Trust is 90 square miles in all and includes the bed and shores 
of the bay, from a line extending in a north-westerly direction 
from Portarlington, at which a traffic control station is 
temporarily situated. A large portion of this area has a natural 
depth at low water of over 30-ft., particularly in the inner 
harbour, where this depth in places reaches right to the water’s 
edge, and where five roomy anchorage positions are reserved in 
this and greater depths. 

A glance at the accompanying chart will show the two spits 
which, at various times in the past, have militated against the 
advancement of the port. 

The entrance from the deep water in Port Phillip Bay is by 
way of two short channels at Point Richards with an excavation 
of from 2 to 3-ft. only and marked by three light buoys (now 
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Port of Geelong, Victoria—continued 


being replaced by beacons) thence through open water for 
approximately 53 miles to Wilson Spit Channel, 3} miles long 
(for most of the distance of an excavation of from 2 to 3-ft. 
only), with seven light beacons and a mark buoy beyond its 
eastern end. These channels are of a uniform navigable width 
of 300-ft., the former 400-ft. between buoys and the latter 380-ft. 
between beacons. 

Wilson Spit Channel connects in almost a direct line with the 
original Hopetoun Channel (220-ft. navigable width), which is, 
at present, being widened on the northern side by 80-ft. to con- 
, form to the standard adopted in the new cuts. This channel is 
supplied in its length of approximately 2} miles with seven light 
. ff beacons and one light buoy at the western extremity (soon to be 
replaced, as in the case of the buoy eastward of Wilson Spit 
Channel, by a beacon). 














From this point deep water is experienced to the various berths 


on the western shores of the bay, but with the city piers 
suitable approaches have been provided and marked by land 
beacons. 


As stated earlier, the minimum depth throughout the channels 
and approaches and at the principal berths is 29-ft. at 
L.W.O.S.T. This provides a draft of 27-ft., which, for the 

time being, is considered by the Commissioners to be ample for 

4 present requirements. However, as the needs of shipping 
: demand, it is their intention to provide still greater depths. 

Investigations are, at present, being made for the possible 

j provision of an additional assistance to incoming vessels, while 

i negotiating Hopetoun Channel, by the erection of leading 
d 
4 





lights on shore in line with the centre of this portion of the 
course. 

The beacons and buoys in each channel are, as usual, 
alternatively numbered as from seaward, those on the port side 
(odd numbers) coloured black with red lights, and on the star- 
board (even numbers) coloured red with white or green lights. 

Pilotage, controlled by the Marine Board of Victoria, is com- 
pulsory in all cases where a pilotage exemption certificate is not 
held by the master. A pilot is taken on board outside Port 
Phillip Roads or at Melbourne, as the case may be. 


Port Facilities 


The berths are in two distinct areas. Those adjacent to the 
business section of the city are provided by piers, and those 
along the western shores of the bay by wharves, except in the 
case of the pier at present under construction for the special use 
of vessels loading bulk grain from the wheat terminal south of 
Corio Quav. 









The various berths are distributed as follows:— 
1.—City Piers. 


Cunningham Pier—having direct rail connection with the State 


system. This pier provides 4 berths each of 500-ft. Total 
length 1,072-ft., width 89-ft. 6-in. with 6 lines of track. Used 


principally for export of wheat, and import of coal and general 


goods suited for rail traffic. Depth alongside 29-ft. at 
L.W.O.S.T. 

Yarra Pier—Provides 4 berths each of 400-ft. Total length 
831-ft., width, including platforms, 92-ft. It carried a cargo 
shed 80-ft. by 69-ft. Used principally for inter-state exports 


and imports of timber and general goods suitable for cartage. 
Depth alongside 29-ft. L-W.O.S.T. This pier is shortly to be 


demolished and reconstructed with modern cargo sheds. 





Se oS 


Seanette 


Photo by) Portion of Northern Foreshore, showing part of Industrial Centre and Sites Available C. D. Prate 
(1) Corio Freezing Works and Abattoirs. (2) Corio Quay South Berth No. 1. (3) Corio Quay South Berth No. 2. (4) Corio 
Quay North Berth No. 1. (6) Corio Quay North Berth No. 2 (1939 construction, with approach). (6) International Harvester 
Company. (7) Cresco Fertilizers Ltd. (8) State Bulk Wheat Terminal and adjacent Pier Construction. (9) Bagged Wheat 
Storage Sheds. (10) Federal Woollen Mills. (11) Pilkington Bros. Glass Works. In vicinity, but not in photograph: Ford Motor 
Works, “ Pivot” Super-phosphate Works, Shell Co. Bulk Depot, Distillery. Portion of City in Background. 


Moorabool Pier.—Provides 2 berths 250-ft. and carries 2 new 
cargo sheds each 187-ft. by 30-ft. Used formerly for bay trade, 
but now available for inter-state vessels, imports and exports. 
Depth alongside 24-ft. 6-in. at L.W.O.S.T. 


2.—Northern Wharves. 


Corio Quay, South (Berths Nos. 1 and 2)—with adjacent rail 
connection with the State system. These berths are 500-ft. and 
400-ft. respectively. No. 1 is used chiefly for export of frozen 
carcases and import of motor spirit and No. 2 for export (tem- 
porarily) of bulk wheat by private enterprise and import of 
phosphate rock and sulphur for Cresco Fertilizers, Ltd. Depth 
alongside 29-ft. at L.W.O.S.T. No. 1 Berth is at present in 
course of partial reconstruction. 

Corio Quay, North—400-ft. in length, used almost wholly at 
present for imports for Ford Motor Company. In course of ex- 
tension to 560-ft. Depth alongside 29-ft. at L.W.O.S.T. 

Lascelles Wharf—430-ft. in length, used wholly for import of 
phosphate rock and sulphur for Phosphate Co-operative Co., of 
Aust., Ltd. Depth alongside 29-ft. at L.W.O.S.T. 

In addition there is now in course of construction a pier to 
provide 2 berths and to be used in connection with the new State 
bulk wheat scheme. 

Adjoining and to the northward of Corio Quay, North Wharf, 
there is also now under construction an additional wharf of 
560-ft. which will largely be used in connection with the newly- 
established works of International Harvester Coy., of Aust., Pty. 
Ltd., which recently purchased from the Trust a site of 45 acres 
on the foreshore at this point. 

In each of these cases the 
L.W.O.S.T. is being maintained. 


standard depth of 29-ft. at 
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Port of Geelong, Victoria—continued 


Five extensive anchorages are provided in depths of from 
29-ft. to 32-in. in positions which are clear of all fairways, and 
as the inner harbour is also landlocked with good holding ground, 
no danger may be felt while at anchor. 


Trade of the Port 


In 1892 the year prior to the opening of the Hopetoun Channel 
the gross tonnage of overseas vessels was 39,200 tons; in 1906 
the first year of the Harbour Trust, 164,918 tons; in 1938, 
1,031,121 tons. 

The total gross registered tonnage in 1938 was 1,721,642 tons. 
The number of berthings of overseas vessels in the same years 
were respectively: 1892, 20; 1906, 74; 1938, 168. (The total 
number of berthings in 1938 was 791, including vessels on Bay 
Trade). . 
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Industries and Berthage on Northern Shore of Corio Bay. 














This, indeed, shows over the period a remarkable increase in 
overseas trade, which, however, as regards vessels unloading at 
the port, reached any dimensions of consequence only in the last 
few years. Prior to 1920, apart from a brief interlude of timber 
imports, this class of trade was virtually unknown. With the 
commencing of the new era of industrial expansion in Geelong a 
phenomenal growth ensued, until for the year 1938 there was 
unshipped from overseas the record total of 272,064 tons. 

The total imports and exports over the past five years are 
appended :— 

















IMPORTS. 
1934 1935 1936 1937 1938 
Overseas 142,708 162,496 196,133 223,652 272,064 
Interstate 
(largely coal) 152,712 170,653 193,774 215,813 193,274 

fort Phillip 11,104 15,271 14,941 13,782 9,483 

TOTAL 306,524 348,420 404,848 453,247 484 826 

EXPORTS. 
1934 1935 1936 1937 1938 

Overseas 
(largely wheat) 
(including wool 
transhipments) 239,637 236,155 271,207 403,140 449,715 
Interstate 
(largely cars 
and bodies) 39,083 60,609 62,416 62,731 73,721 
Port Phillip 
(excluding wool 
for trans- 
shipment over- 
seas) 1,990 2,535 1,787 1,562 508 

TOTAL 280,710 299,299 335,410 467 ,433 523,944 








From being, as in the past, virtually a port of export, 
Geelong’s inward trade is now generally (according to the wheat 
harvest) of the same dimensions as that outward. 

The natural corollary of this expansion in trade of a profitable 
nature—as was mentioned before all exported goods are free 
from wharfages charges and inter-state imports carry half rates 
only—is the increase in the 


Revenue of the Port 


Prior to 1934, the Geelong Harbour Trust was continuously 
in a most precarious position financially, and in consequence 
harbour improvements were either delayed for as long as 
possible or were allowed to remain as paper schemes. However, 
that year a reconstruction was enacted by the State Government, 
whicn realised the national importance of the port and provided 
means of additional revenue and relief trom the then crushing 
burden of interest on ioan moneys. These provisions, together 
with the rapid increase in payable trade in the meantime have 
permitted the present Commissioners to make already plans for 
proper provision for vessels and cargo. 

The entire dredging cperations to provide the new and 
deepened shipping course have not only been paid for from 
revenue (notwithstanding provision for expected additional 
borrowing for the purpose), but considerable sums have been 
repaid as former loans have become due. The principal source 
of revenue, wharfage on goods imported has grown over the five 
years as follows:— 


1934 1935 1936 1937 1938 
Wharfage 33,842 42,368 48.819 56,969 58,685 
Total Revenue 73,509 88.801 96,583 105,903 108,640 


It is of interest to learn that the expenditure (apart from that 
on new works) during three years over those immediately pre- 
ceding them has not materially increased and after making a 
liberal allowance for depreciation, sinking fund and provident 
fund for employees, the surplus to revenue has in this period 
to 3lst December, 1938, grown to £53,229 3s. 8d. 

And finally, a few words about the harbour without a single 
further reference to such gross matters as commerce and _ in- 
dustry. Who on a bright and sunny holiday with a light breeze 
rippling the water has caught his first glimpse of Geelong from 
whatever seaward vantage point—it may have been the well- 
beloved and late-lamented ss. ‘‘ Edina,’’ or the nearer northern 
shore—without feeling that but few other places in the world 
could display such varied charms. The natural cliffs and 
slopes so brightly greened by grass and shrubbery, the city 
above with its inevitably materialistic features dimmed by 
distance and enabled by its very position, the white sails of the 
yachts in their passing by, and the grandeur of immobility of the 
moored vessels temporarily at rest and representative of the 
many nations, produce an harmonious scene causing one to ex- 
plain, ‘‘ What a setting for the commencement of a second cen- 
tury of progress! ”’ 








New Airport and Seaplane Harbour at New York 


A gigantic airport combining facilities for both trans- 
continental and trans-oceanic planes, The New York Municipal 
Airport, was recently opened at North Beach, U.S.A. The 
result of two years’ labour undertaken by the City and the 
Federal Government, it represents the largest single construction 
project of Works Progress Administration. 

Most of the acreage of the airport is made land reclaimed 
from the East River, filled in from the huge dump of refuse on 
Riker’s Island. Sixty-four per cent. of the present 558-acre air- 
port was added to land which was purchased or appropriated for 
the purpose. By this method the field could be constructed to 
design, incorporating the physical features which aeronautical 
engineering has found to be most important for an airport. 

The land plane base consists of four runways, the longest 
6,000-ft. long and 200-ft. wide. Taxi runways 100-ft. wide 
connect the runways with an apron, 400-ft. wide and 6,200-ft. 
long which extends in an arc in front of the buildings. The 
buildings are of modern fireproof construction with steel frame 
faced with buff-coloured brick and stainless steel. The Admin- 
istration Building, or the terminal for passengers, is the centre 
of a group with three hangars on each side. As a terminal it 
contains all the facilities for convenience of passengers, as well 
as administration offices and a control tower on the roof for 
beacon lights or radio. Each of the six hangars is 350-ft. long, 
165-ft. deep and 72-ft. high. 

To make an adequate harbour for seaplanes, a bulkhead 
1,763-ft. long was built along the south end of Bowery Bay. 
The marine terminal at this west side of the airport contains 
waiting rooms and other facilities for those travelling by sea- 
planes. The hangar is a 5-sided building, leased to Pan-American 
Airlines, T.W.A., and United Airlines. Illumination, fuel, 
storage, repair and maintenance, radio service, drainage, water 
supplies and public conveniences have all be provided for. 
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December, 1939 


The Measurement of Tides and Waves 
by Echo-Sounders 
By HERBERT CHATLEY, D.Sc.(Eng.), M.Inst.C.E. 
A very interesting application of echo-sounding apparatus has 


been developed recently, and promises to become of consider- 
able value in connection with hydrography. 
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Fig. 1. 


The use of echo-sounding for the rapid determination of 
depths is now well established. It is obvious that a floating 
echo-sounder could act as a tide or wave indicator, but it would 
need to be housed in a very robust buoy, and the accuracy of 
its records would be much reduced by large oscillations and 
heaving of the buoy. The makers of the ‘‘ British Admiralty ’’ 
echo-sounders have adopted the very simple alternative of 
placing the transmitting and receiving apparatus on a bed-plate, 
which can be lowered to the sea bottom and will record the 
depth by the sound wave which is reflected back from the under- 
side of the water surface. It is well known in echo-sounding 
practice* that in passing from water to air only a small fraction 
of the sound wave is transmitted to the air, as is also shown by 
the fact that the presence of air under the oscillator in a ship 
completely blanks the sound. The discovery of shoals of fish 
by echo-sounding is attributed to this property of reflection 
from an air-water surface. (Fig. 1). 





*See J. F. Hutching’s, “ Echo-Sounding Equipment for Ships,” Inst. 
of Engineers and Shipbuilders of Scotland, 1936. Paper 937. 
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This opens the way to a simple solution of the old and 
troublesome problem of tide readings in open or deep water, 
on hard bottoms or in other places where the erection and main- 
tenance of a tide pole is a tedious, expensive or even an 
impossible task. The recording apparatus can be placed on 
shore or on a buoy, and is connected to the apparatus by 


electric cables. (Fig. 3). 
_ The following difficulties and objections have to be con- 
sidered :— 

1 Errors due to the inclination of the water 


surface in relation to the supersonic beam. 


2 Sinking of the apparatus due to scour or settle- 
ment of the bed. 
3 Silting. 
4 Intrinsic errors of the instruments, especially in 
timing. 
5 Consumption of recording paper. 
The errors under the first heading are not so serious 


as might be thought. If there is a short choppy sea, and 
records are taken at short intervals, the mean trace 
will give a more accurate value of the tidal level than 
a human observer could get on a tide pole, and the 
‘* hunting ’’ of an automatic float is avoided. As to 
the recording of waves, it is certainly true that the 
spread of the sonic beam, a cone of 42° vertex angle, 
will cause reflections to be picked up from parts of a 
wave crest ahead of or behind the point vertically 
above the transmitter, if the arc of the crest is sharpet 
than that of a circular arc struck from the transmitter, 
but this will not happen in the wave trough. 

There will thus be a tendency to under-record the crest height 
of short waves in deep water, but the error will be small for 
long swells. This has been corrected for by the use of a 
specially concentrated beam. 

The sinking of the apparatus into the bed can be minimised 
by placing it on a large bearing surface. If necessary the dead 
weight can be reduced by incorporating buoyancy 
Scour can be avoided by a smooth turtle back cover of minimum 
resistance and upward projection. 

Silting on the transmitting or receiving surfaces would be 
objectionable, and these must be placed at the top of the turtle 
so that the currents wash them clean. 

The accurate timing of the motor would be of importance 
for tidal observations and control inspections would be neces- 
sary, but the same problem arises in any automatic tide gauge, 
and the usual method of correcting the records would be applic- 
able. 

Figure 2 shows a comparison of 
ordnance tide gauge readings (two curves). 


spac es. 


supersonic records v. 


44 46 43 









The question of record paper consumption is rather impor- 
tant, as this paper is somewhat expensive and bulky. In the 
experiments made at Dover the current was switched on for 
one minute every half hour. The paper speed was about 14 
inches per minute, so that records at about 1/10th second 
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The Measurement of Tides and Waves by Echo-Sounders—continued 


the two correspond. At constant speed of propagation the two 
will be substantially the same, and for purposes of wave study 
the records should be most valuable. 

How far the receiver impulses may be transmitted without 
distortion is a matter for experiment. In the Dover trial the 








SCHEMATIC DIAGRAM OF TIDE RECORDER. 
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interval were visible, and a very definite record of sea level 
was obtainable from a give-and-take line drawn through the 
primary echo marks in the central part of the record. — This 
gives a consumption of, say, 30-in. per hour of paper, or say, 
60-ft. per day of 24 hours. With such an open time scale the 
wave motion is well shown, but the consumption of paper is 
heavy. Special means of overcoming this expense has been 
revised. For simple tide recording, a much lower paper speed 
would be allowable. 

With the mark ‘‘ MS.XII’”’ type of recorder, 533 records 
are taken per minute in depths to 60-ft., so that waves with a 
frequency as high as one per second will be readily visible, and 


Fig. 3. 


amplifier and the recorder were 100 yards from the oscillators; 
this distance could doubtless be greatly increased. 

It is very obvious that such an apparatus would have great 
value in wave studies and hydrographic survey work, and in 
those harbour works where conditions make the installation of 
any ordinary automatic tide recorder too expensive. There 
are also possibilities of developing the system for the automatic 
indication of navigable depths by signals and lights. 

Note on the Current Methods of Recording Tide Levels 
in Open Estuaries or Seaways 
Apropos of the above system of recording tide levels, some 


































with a frequency of one in five seconds the form will be indi- 
cated by over 60 points. (Figure 4). 

As the record is really not one of wave profile but of water 
level at a point above the recorder, the question arises how far 








Fig. 4. 


notes as to current methods of dealing with tide readings in 
open estuaries or seaways may be useful. The simplest are the 
old methods of reading a fixed pole from a boat or using a 
series of fixed poles on the nearest shelving shore, the poles 
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The Measurement of Tides and Waves by Echo-Sounders—continued 


overlapping as to height so that the water always touches two 
poles. These are very expensive in the matter of attendance, 
rather inaccurate owing to wave motion, often deficient in 
records at extreme stages and in bad weather, and the poles are 
liable to be disturbed by storms or collisions. Automatic trip 
indicators of high and low waters are quite feasible on such 
poles and only need attendance once in six hours, but they give 
no information as to intermediate stages of the tide, which are 
very important for tidal analysis. 

The ordinary type of automatic recording tide gauge can be 
set up in a very strongly-built dolphin, but is expensive to 
instal, needs lighting, may be difficult of access in bad weather, 
and is liable to be disturbed by violent wave action. 

In these circumstances, much ingenuity has been shown in 
devising apparatus which is less expensive to instal and attend, 
and can record its readings for several days in a compact form, 
or can transmit them to a shore station. One system is to have 
a series of sparking plugs, the c’rcuits of which are successively 
closed or opened as the water reaches or leaves them ihe current 
(amplified if necessary by relays) operating a counter or pointer 
which records on a chronograph drum. There is, however, a 
serious difficulty with any such device in respect to the reversal 
of progress which demands a reversal in the recording 
mechanism; the omission to record a single step introduces an 
error which affects all subsequent readings. In the open sea a 
standpipe containing such plugs needs almost as massive a 
structure as an ordinary tide gauge and is liable to the same 
iccidents, and if the contacts are arranged along a shelving 
shore, they are very apt to be disturbed. 

An automatic recorder on the Bourdon gauge principle which 
records by a scratch on a clockwork-driven disc, has been tried, 


National Joint Council for Dock Labour 


Terms of New Wages Agreement 


The following is a statement of the Terms of Agreement dated 
30th October, 1939, between the National Council of Port 
Labour Employers on behalf of its members and the Transport 
and General Workers’ Union on its own behalf and on behalf of 
the Unions associated with it specified in the schedule hereto in 
modification of the National Agreement of 5th May, 1920, and 
subsequent Agreements. 

A claim was submitted by the Unions on 31st May, 1937, and 
on 17th August, 1937, an interim Agreement was reached pend- 
ing discussions for bringing about the greatest possible measure 
of decasualisation of labour in the ports. Owing to circum- 
stances beyond the control of the National Joint Council for 
Dock Labour it has not been possible to effect a solution. The 
balance of the claim has therefore been the subject of negotia- 
tion; and in full settlement it is agreed as follows:— 

1. Day Wages.—On and after 13th November, 1939, the daily 
wages of men on time rates shall be increased by Is., and the 
Minimum Daily Wage on the half-daily basis shall be, for the 
Greater Ports, 14s., and for the Smaller Ports 13s. respectively. 

In the case of men covered by Clause 6 (b) of the Agreement 
of 5th May, 1920, the same increase of 1s. per day shall apply. 

2. Permanent Men.—Permanent men whose wages are paid 
weekly shall be paid the increased rates as from 13th November, 
1939. 

3. Piece Workers.—On and after 13th November, 1939, piece 
workers shall receive the same monetary advance as_ time 
workers, namely, 6d. per half-day, with consequential increases 
during overtime periods. 

4.—Proof of Unempleyment.—The parties shall consult with 
the Ministry of Labour with a view to introducing as a trial 
once daily proof of unemployment in ports where this procedure 
is not followed, subject to safeguarding the supply of labour 
required at the Industry’s morning and mid-day calls, and sub- 
ject to the continuance of the existing procedure in any port 
where a satisfactory joint arrangement is already in operation. 

Schedule list of Signatory Unions: Transport and General 
Workers’ Union; National Union of General and Municipal 
Workers; National Amalgamated Stevedores and Dockers. 

Dated and signed in London this 30th day of October, 1939. 

For the National Council of Port Labour Employers: Basil 
Sanderson (Chairman of the Employers’ Side of the National 
Joint Council). 

For the Transport and General Workers’ Union: Ernest Bevin 
(Chairman of the Workpeople’s Side of the National Joint 


Council). D. W. Milford. 
For the Associated Unions: Chas. Dukes (National Union of 
General and Municipal Workers). W. M. Turner (National 


Amalgamated Stevedores and Dockers). 
CHARLES CULLEN, Secretary, 
P.L.A. Building, National Joint Council for Dock Labour. 


London, E.C.3. 


but as the whole apparatus has to be lowered to the sea bed and 
hauled up again, it is not very satisfactory. The records are 
small, the clock error for a long run may be serious, and it is 
very difficult to replace the apparatus at the same level. 

A system in which varying water pressure operates a dia- 
phragm or plunger so that air or water pressure on the other 
side can be transmitted through a long pipe is not very satisfac- 
tory. If the pressure is low, the records are very subject to 
error in the case of water transmission by the presence of air 
in the water or, in the case of air transmission, by the elasticity 
of the air; the laying and maintenance of a long pipe on a sea 
shore is also a troublesome matter. 

If the pressure is magnified, as it may be by using a large 
receiving piston directly coupled to a_ small piston, trouble 
occurs with the expansion of the transmission pipe. If the tidal 
head is recorded piezometrically, the currents are extremely 
small and difficult to transmit accurately without primary ampli- 
fication relays which are not very satisfactory in a box on the 
sea bed. 

An electromagnetic sys:em in which the motion of a plunger, 
due to the tidal head acting against a spring, is indicated by the 
change in the mutual induction of coils, carried by the plunger 
and frame respectively, is feasible but difficult to calibrate, and 
has not proved very accurate when used for wave indicators. 
As with the sonic type, current must be supplied to the gauge 
through the communication cable. 

Analogous systems measuring change of electrical resistance 
or change of electrostatic capacity, due to the motion of a 
plunger actuated by the tidal head, have also been employed 

The advantages of the supersonic method over these other 
devices appear considerable. 


Carriage of Petroleum on the Thames 


New Port Navigation Restrictions 


The Minister of Transport has made an Order under the 
Defence Regulations restricting the carnage of cargoes of petro- 
leum on the Thames. The Order, which is published by the 
Stationery Office as a Statutory Rule and Order (1939, No. 1524), 
is dated October 23rd, 1939, and is as follows:— 

in virtue of his powers under the Defence Regulations, 1939, 
the Minister of Transport hereby orders as follows:— 

1. The provisions of this Order shall apply to the area of the 
Port of London Authority. 

2. In this Order (1) the expression ‘“‘ the Thames ’’ shall 
mean the Thames as defined by Sect. 197 of the Port of London 
(Consolidation) Act, 1920; (2) ‘‘ The Mucking Limit ’’ shall 
mean an imaginary line drawn north true (0°) from the Beacon 
on the south bank of the Thames at Cliffe Marshes in the 
County of Kent terminating at the north bank of the Thames 
near Thames Haven in the County of Essex; (3) the expression 
‘* Petroleum ship ’’ shall have the meaning assigned to it by the 
Petroleum Spirit in Harbours Order, 1939, but shall not include 
a Petroleum barge; (4) the expression ‘‘ Petroleum barge ’’ 
shall mean any barge approved and licensed by the Port of 
London Authority for the conveyance of petroleum spirit on the 
Thames. 

3. No petroleum ship shall be navigated on the Thames above 
or to the westward of the Mucking Limit except between one 
hour before sunrise and one hour after sunset during the months 
of April, May, June, July, August and September and between 
half-an-hour before sunrise and half-an-hour after sunset during 
the remainder of the year. 

This prohibition shall not apply to a petroleum ship having on 
board not more than 2,000 gallons of petroleum spirit in 
barrels, drums or other receptacles only and not more in the 
aggregate than 2,000 gallons of petroleum spirit and petroleum 
other than petroleum spirit in barrels, drums or other receptacles 
only being navigated eastward of London Bridge. 

4. No petroleum spirit shall be conveyed as cargo in any 
barge on the Thames other than a petroleum barge. 

5. The provisions of the Petroleum Spirit in Harbours Order, 
1939, shall continue to apply to the area of the Port of London 
Authority except so far as they are inconsistent with the pro- 
visions of this Order. 

6. This Order may be cited as the Petroleum Spirit (River 
Thames) Order, 1939. 








Florida Port Improvements. 


It is in contemplation to enlarge the turning basin on the 
northerly side of Hollywood Harbour, Port Everglades, Flo., 
U.S.A., by removing some 400,000 cu. yds. of material from the 
site. The South Channel near Port St. Joe is also to be enlarged. 
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Prohibited Zone at Sebastopol. 

Shipping Companies at Constanza have received notification 
from the Russian authorities that a prohibited zone has been 
established round the Port of Sebastopol. The ban includes 
ships of Russian as well as foreign nationality, and on no account 
may merchant shipping enter the forbidden area. 


New Graving Dock at Flushing. 

The new large graving dock at Flushing will shortly be opened 
by Messrs. De Schelde, Koninklijke, Mij. The new dock, which 
adjoins the older smaller dock, is 474-ft. in length, 67-ft. 3-in. 
wide and has a depth of 18-ft. on keel blocks. It will enable re- 
pairs to be undertaken to vessels of moderately large size. 


Free Port for Switzerland. 

The Italian Government is reported to have offered Switzer- 
land the use of a free port. During the Great War, 1914-18, 
a similar offer was made by France and at that time the ques- 
tion of an Italian port was also considered. By means of a 
Swiss free port, it will be possible to send frozen fish to Switzer- 
land, which would be very opportune just now. 


Fredericia Harbour Dues. 


The Danish Harbour Association recently held a meeting at 
Fredericia to consider any alterations in the existing harbour 
dues, the validity of which wili expire in April, 1941. It was de- 
cided that no alterations are necessary at the moment, but the 
delegates reserved the right to apply to the Ministry before 1941 
should any changes be considered advisable. 


Extensions to the Port of Uddevalla. 

The Port of Uddevalla, Sweden, is being enlarged to accommo- 
date ocean-going vessels. The quays are to be extended and the 
southern basin dredged to a depth of at least 27-ft. A storage 
area linking up with the mew ocean quay is being made by 
blasting away rock at the base of the Badoberget. It is antici- 
pated that the Swedish Government will contribute up to 85% 
of the cost. 


New Floating Dock at Stockholm. 

The Swedish Government has agreed to contribute the sum of 
600,000 kroner for the construction of a new floating dock at 
Stockholm. The subsidy has only been granted however, on 
condition that the work is put in hand immediately and com- 
pleted, if possible, before the end of 1941. The dock which will 
have a length of 143 metres (470-ft.) will be capable of handling 
vessels of up to 8,000 tons 


Port of Barranquilla and Oil Supplies from Colombia. 


It is announced that the construction of a pipe line from the 
Barco oil concession in Colombia to the Port of Barranquilla 
has been completed. The pipe line is 12-in. in diameter and is 
capable of transporting about 55,000 barrels of crude oil every 
24 hours. If operated to its fullest capacity, it is claimed that 
the present oil production of Colombia will be doubled. The 
concession is owned by the Colombia Petroleum Company and 
the pipe line is operated by the South American Gulf Oil Com- 
pany, both companies being controlled by the Texas Corporation 
and the Socony-Vacuum Oil Company. 


Closing of River St. Lawrence. 


The Canadian Department of Transport recently issued to ship- 
ping companies the usual announcement of the discontinuance 
of ice-breaker assistance in the St. Lawrence as a means of main- 
taining an open channel above Three Rivers to Montreal after 
December Ist in any year. Prior to this date the ice-breakers 
will render assistance to shipping possible as in the past, weather 
and ice conditions permitting, and where undue risk to the ice- 
breakers concerned is not involved. Shipping Companies hope 
that if the weather is favourable this year, the Government will 
perhaps modify its decision, as it is desired to continue navigation 
as long as weather conditions permit. 


Isolation of Oil Harbour at Helsingborg. 


Owing to the presence of large quantities of oil in an area 
higher than neighbouring parts of the town constituting a serious 
fire risk, the Helsingborg Town Council recently considered a pro- 
posal to isolate the oil harbour from the town. The scheme 
involved the construction of a trench and a wall round the whole 
area, a distance of 2,250 metres, and was estimated to cost 
180,000 kroner. It was pointed out that if oil escaped from a 
tank it would flow either into the industrial part of the town or 
into the Sound and finally into the harbour. After giving the 
original scheme due consideration, it was finally decided to build 
a wall 75 centimetres (30-in.) high, composed of the material 
removed during the construction of air raid shelters. The cost 
of the second scheme is expected to be about 23,800 kroner. 


Increased Dues and Charges at Sunderland. 

On account of the serious decrease in revenue, suffered in 
common with other ports on the East Coast, as the result of the 
present hostilities, increased rates dues and charges are now in 
operation on ships using the Port of Sunderland. During the 
Great War, charges were increased by as much as 120%. 


Dry Dock Widened at Antwerp. 

The width of the entrance to No. 1 private dry dock, owned by 
the Mercantile Marine Engineering and Graving Docks Co., 
Antwerp, has been increased to enable vessels of up to 69-ft. 4-in. 
beam to enter the dock. Previously the dock could only accom- 
modate vessels not having a greater width than 66-ft. 


Extension to Linkhammar Harbour. 

The Finnish Diet has appropriated a further 100 million marks 
to the budget for establishing better communications in Lap- 
marken. Of this sum, 22 million marks is to be allocated for ex- 
tension to the harbour of Linkhammar at the Fjord of Petsamo, 
and most of the remaining 78 million marks is to be used to build 
roads and bridges in the province of Lapland. 


Mexican Port Charges. 

Uniform and ‘‘ more reasonable ’’ stevedoring and other port 
service charges for the Gulf of Mexico are being sought by the 
Mexican Ministry of Communications at conferences being held 
with representatives of shipowners and maritime labour unions. 
The Ministry alleges that high stevedoring and port charges are 
hampering shipping developments. 


, 


Retiring Employees to be retained at Bristol Docks. 

The City Council of Bristol has agreed that, to enable the 
work of the docks to be carried on with the greatest expedition 
during hostilities, the services of employees due to retire under 
the age limit shall be retained. The Council also decided to re- 
employ temporarily any of their staff who have been super- 
annuated, but who are willing to resume duty for the period of 
the war. 


Mid-Scotland Ship Canal. 


The Admiralty has again been requested by the Glasgow and 
West Scotland branch of the Navy League, to study, in the light 
of situations that may arise in this war, ‘‘ how dispositions might 
have been modified, simplified, eased, or indeed rendered super- 
fluous, had a Mid-Scotland ship canal been in existence.’’ The 
proposed canal would run from Grangemouth, on the Forth, to 
Bowling, on the Clyde, a distance of 29 miles. 

Repairs to Tyne Ferry Pier. 

The Tyne Crossings Committee recently recommended to the 
Northumberland County Council that repairs to the Jarrow- 
Howden ferry landing stages be carried out at an estimated cost 
of £13,000. After taking into consideration a grant from the 
Ministry of Transport, the balance of the cost of the scheme will 
be borne by the Northumberland and Durham County Councils 


who will together pay 45% and by the Corporation of Jarrow, 
who will contribute 10%. 


Further Dredging to be undertaken at Sunderland. 


The River Wear Commissioners recently received a report 
from their Engineer regarding the depth of water at Sunderland 
Corporation Quay and decided to recommend to Sunderland 
Town Council that further grab dredging be undertaken at an 
estimated cost of £350. A year or two ago, a dredging scheme 
was undertaken which considerably increased the depth of water 
at the quay. 


New Grain Elevator at Bella Vista, Argentina. 


A new elevator has recently been inaugurated at Bella Vista, a 
place situated some 3 miles above San Lorenzo, which is depend- 
ent on the San Lorenzo Custom House. The elevator can store 
more than 100,000 tons of grain, and its installations will eventu- 
ally permit loading at the rate of 300 tons per hour. At present 
only one steamer can be handled at a time, but two small jetties 
are under construction which will allow two vessels to operate 
simultaneously. 


Port Charges in Spain. 

Very few alterations have taken place in port charges, pilot- 
age, agency fees., etc., in Spanish ports since the conclusion of 
the Civil War. The only increases introduced are in the moor- 
ing fees at Alicante, which, as a temporary measure, have been 
increased by 100%, the price for fresh water at Valencia, which 
has been raised to 5 Ptas. per ton, and the agency fees at Bilbao, 
Santander and Pasajes which have been subject to a small in- 
crease. The same documents have to be submitted to the 
Spanish Consulates by vessels loading for Spanish ports as before 
the Civil War. 
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Schemes of Improvement for the Cheshire Dee 


An Investigation by Moone of Model-Experiments” 


By JACK ALLEN, M.Sc., Assoc. M. Inst. C.E. 


(Concluded from page 12). 





Schemes for a Trained Channel other than through the Bagillt 
Bank. 


Experiments have been made on numerous schemes of single 
and double training walls and groynes. These indicate that a 
trained channel between two walls offers the only solution. 
They also show that for such a scheme to be successful, the 
walls would have to be extended for a considerable distance 
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Figs. 7. Note—Walls shown in 
down the estuary to a point where the channels are compara- 
tively stable. 

Among the many schemes tried were those shown in Figs. 7. 
Any of these schemes reduces the rate of rise of the tide at 
Connah’s Quay, especially the early portion of the flood, and 
tends therefore to minimise siltation in the upper stretches of 
the river. From this point of view, scheme B is preferable to 
scheme A, and it also ensures the reclamation of a considerable 
area of the White Sands. The cross wall joining the South wall 
to the Flintshire foreshore was found desirable to protect the 
foreshore against the scouring effect of the flood-tide, which 
rushes into the funnel-shaped basin between the South wall and 
the shore. 

Scheme B, however, still leaves the channel seaward of Section 
9 in an unsatisfactory unstable condition. This objection could 
be met by extending the walls as in scheme C. 

Scheme D compares favourably with scheme C in that the 
trained channel is more readily accessible from both sides of 
the estuary, and the South wall runs closer to the harbour at 
Flint, so that a gap may be left in that wall to communicate with 
the harbour by a revetted channel. By reclaiming the fore- 


*Paper read before the Institution of Civil Engineers, on 4th April, 
1939, and reproduced by permission from the Institution Journal. 


shore between there and Connah’s Quay with the aid of a wall 
above high-water level, as in scheme E, the effective flood- 
scouring velocity was slightly reduced, and a material gain 
secured in the easier access afforded to Flint Harbour. The 
high South wall running into the foreshore prevents the marked 
sweep of the flood-tide across the revetted channel. 

Scheme E accordingly possesses the balance of advantages of 
all the schemes tested. 

Experiments on Scheme D. 

The distance between the walls in this scheme is approximately 
420-ft., from Connah’s Quay to Section 12, below which there 
is a gradual widening to 615-ft. at the mouth of the walls. 
Experiment indicates that, if the gap between the walls is 
gradually increased from 420-ft. at Section 10 to 1,020-ft. at 
the mouth, maximum food-velocities between the walls are in 
creased by some 10%, and the high-water levels at Connah's 
Quay and Chester Weir are lowered 0.2 and 0.3-ft. respectively, 
whilst low-water level is sensibly unaltered. 

The walls of this scheme lie parallel to the direction otf flood 
and ebb during the major portion of the tide, whilst with walls 
of crest-level as given in Table 1, no objectionable cross currents 
were detected. 
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thick lines are above H.W.S.T. 


TABLE I. 
Section 


6 7 s 0] 10 ll 18 Mouth 


- 


Crest-level : 

feet above L.B.D. 

North wall eee 24 24 25 25 25 22 22 18 12 
South wall H.W.* H.W.* H.W.* 9 28 23.238 18 12 





*South wallin scheme E. In scheme D, which, as previously explained, 
is not so satisfactory, these crest-levels of the south wall were 23.0 L.B.D. 





The length of extension of the North wall is 7,000 yards and 
that of the South wall 11,000 yards, the distance from Connah’s 
Quay to the mouth of the walls being 7.1 miles, or 1.5 mile less 
than with the walls of scheme C. 

A channel was dredged between the walls of this scheme and 
a test of 9.3 years of tides made in order to investigate the be- 
haviour of such a trained channel and of the channels upstream 
and downstream of the walls. For comparison, a run of 9.3 
years was also made with existing walls only. Surveys taken 
showed that the dredged channel was well maintained; the bed 
above Connah’s Quay was appreciably lower with the extended 
walls than with existing walls, and below the seaward end of 
the extended walls the channels suffered no deterioration com- 
pared with the test made on existing walls. 
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Schemes of Improvement for the Cheshire Dee—continued 


Spring-tide observations made at the end of the 9.3 
years’ test showed the following comparative results: 
(+sign signifies higher level, or longer time, with 
scheme D than with existing walls. ‘‘ Turn of surface ”’ 
means reversal of direction of surface-current from flood 
to ebb). 
(a) With ‘‘ No River ’”’ Flow: 


High-water level at Connah’s Quay ... —0.7 foot 
Low-water level at Connah’s Quay ... —1.8 feet 
High-water level at Chester weir oe —0.7 foot 
Low-water level at Chester weir “ —3.0 feet 


Time from beginning of flood at Connah’s Quay to: 


‘“‘ Half-tide ’’ at Connah’s Quay +300 per cent 
‘* Turn of surface ’’ at Connah’s 


ans oe ae -_ +47 a 
Beginning of flood at Chester weir +54 a 
‘* Turn of surface ’’ at Chester weir +2 ” 

(b) With ‘‘ Normal River ’’ Flow: 
High-water level at Connah’s Quay ... —0.7 foot 
Low-water level at Connah’s Quay ... —2.7 feet 
High-water level at Chester weir one —0).2 foot 
Low-water level at Chester weir —3.6 feet 


Time from beginning of flood at Connah’s Quay to: 
‘‘ Half-tide’’ at Connah’s Quay +287 per cent. 
‘“‘ Turn of surface ’’ at Connah’s 


Quay __.... oe on ~— + 36 - 
Beginning of flood at Chester weir +41 re 
‘‘ Turn of surface ’’ at Chester weir +42 - 

(c) With ‘‘ Flood River ’’ Flow: 
High-water level at Connah’s Quay ... —0.3 foot 
Low-water level at Connah’s Quay ... —2.2 feet 
High-water level at Chester weir Pm: —0.3 foot 
Low-water level at Chester weir heii —3.0 feet 


Time from beginning of flood at Connah’s Quay to: 


‘‘ Half-tide’’ at Connah’s Quay +310 per cent. 
‘* Turn of surface ’’ at Connah’s 

Quay wx ose tis — + 39 aa 
Beginning of flood at Chester weir +42 Me 
‘* Turn of surface ’’ at Chester weir +35 . 

At Connah’s Quay with the walls of scheme D, the 
flood begins 36, 41.5, and 28 minutes earlier than with 
the existing walls, according as to whether there is ‘‘ no 
river,’’ normal flow, or flood discharge respectively. 


Experiments on Scheme E. 


(A) Immediately following the test on scheme D, 
the walls were modified to the layout of scheme E by 
reclaiming the foreshore between Connah’s Quay and 
Flint. 

The information tabulated below was then obtained: 

(—sign indicates water-level lower with scheme E 
than with existing walls after 9.3 years. Readings marked 
(1) are for ‘‘ no river ’’’ flow, (2) for ‘‘ normal river ”’ 
flow, and (3) for “‘ flood river ’’ flow). 


Connah’s Quay, high-water level (1) —0.4 foot 





8 ne es (2) —0.5 ,, 
ss ‘ mr s) 62 ., 
Connah’s Quay, low-water level (1) —2.6 feet 
» » - (2) —29 ,, 
ss i ‘ (3) —2.7 ,, 
Chester weir, high-water level (1) —0.8 feet 
» ” ro (2) —0.4 ,, 
fe ‘. * (3) —0.6 ,, 
Chester weir, low-water level (1) —2.6 feet 
* i. 3 (2) 3.0 ,, 
e e (3) —23,, 


With scheme E, maximum surface-flood 
velocity near Connah’s Quay is about 0.90 
of that measured with existing walls after 
a run of 9.3 years. During the first half- 
hour of the flood, however, the velocity 
with scheme E is little more than half that 
experienced with existing walls. Again, 
velocities measured late in the ebb are some 
20% greater with scheme E. 

In the experiments discussed above, the 
soundings in the dredged channel between 
the walls were as follows: 


TABLE II. 
a ££ ££ +. 6 & ¢ 6¢ St Se) ah Sao 
Ra como 1 14 fouth 
feet above 


L.B.D... 9 19 8 9 


* 8 #¢ 7 3 Q —8 
(10) (8) (7) (4) (4) (1) (1) (—2) (8) (38) 


2 miles 
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Fig. 8. Scheme E alter 14.3 Years. 


Connah’s Quay, high water 
Connah’s Quay, low water 
Chester weir, 





If the bed be lowered to the levels shown above in brackets, 


the comparative spring-tide levels become: 


(The figures given above are relative to existing walls after 
















Reclaimed 








white sands 





al 


























16 


























Normal river Flood river 
—0.3 foot —0.3 foot 
—3.1 feet —2.7 feet 
+0.1 foot —0.6 foot 
—3.0 feet —2.3 feet 








39 


19 


290 


2 


22 





23 





December, 1939 


THE Dock aAnpd HARBOUR AUTHORITY 39 


Schemes of Improvement for the Cheshire Dee—continued 


The effect of lowering the bed is greatly to reduce the maxi- 
mum flood-velocities between the walls and above Connah’s 
Quay, without appreciably affecting the ebb-velocities. 

With ‘‘ normal river ’’ flow, the spring high-water level at 
the mouth of the walls is 0.1-ft., and the low-water level is 
1.0-ft., lower than with the existing walls. 

(B) A complete test of scheme E has been performed in the 
following manner: 

The bed of the model was completely remoulded to a standard 
initial condition. Starting with existing walls, extensions were 
made as in the programme below: 

(a) After 1.7 month of tides, the South wall was raised above 
high water and was extended as a high wall as far as Section 7. 

(b) After 11.5 months, the walls were extended to Section 8 
(the South as a high wall; the North as a low wall). 

(c) After 1.8 year, the foreshore was reclaimed as far as Flint 
Tip with a high wall. 

(d) After 1.92 year, the North wall was extended to Section 
9, and the South wall to Section 10, leaving a revetted gap at 
Flint. 

(e) After 2.64 years, the South wall was extended to Section 
12, and a North wall inserted between Sections 11 and 12, leav- 
ing a gap in the North wall between Sections 9 and 11. 

(f) After 2.98 years, the walls were extended to Section 13}, 
and 400,000 cubic yards were dredged from between these ex- 
— walls. 

(g) After 3.76 years, the walls were carried to their full ex- 
tent and 450,000 cubic yards of material were dredged. 

(h) After 4.66 years, the scheme was completed by building 
a wall across the gap previously left in the North wall between 
Sections 9 and 11; 3,750,000 cubic yards of material were 
dredged between the walls to give the following channel-bed 
levels: 

TABLE III. 





Section : 2 4 6 8 10 12 14 Mouth 


Channel-level: feet above 


L.B.D. 


~~ 
SS 

_ 
| 


10.5 10 9 9.5 2 

Of the total 4,500,000 cubic yards dredged, the first 850,000 
cubic yards was deposited behind the South wall; the remainder 
was deposited partly behind the South and partly behind the 
North. Dredging was carried out over the full width between 
walls. 

(j) After 14.3 years, or 9.64 years after completing the 
scheme, a full survey was made, a partial reproduction of which 
is shown in Fig. 8 

Following the test described above, the model was remoulded 
to the standard initial conditions, and a run of 14.3 years made 
with existing walls only. 

Comparable tide-data observed at the conclusion of the tests 
are set out below: 

TABLE IV.—ScHeme E: Errect aFrer 14.3 Years (NormaL River). 


(A negative sign indicates a lower water-level with scheme E than with 
existing wally. 


Spring tides Neap tides 








Connah’s Quay, high-water level —0.4 foot —0.6 foot 
ro ,, low-water level —2.8 feet —3.2 fee 
Chester weir, high-water level —0.2 feet 
», low-water level —4.6 feet —4 5 feet 





* With scheme E, there was a tidal range of 2.7 feet at Chester weir ; 
siltation during the 14.3 years of normal river with existing walls caused 
the neap tide to vanish below Chester weir. 


On spring tides, the effect of scheme E was to increase the 
time from the beginning of the flood to high water at Connah’s 


Quay by more than 100%; relative to low water at Hilbre Is- . 


land, the flood-wave reached Connah’s Quay some 27 minutes 
earlier than with the existing walls. The corresponding figures 
for neap tides are 54% and 60 minutes. 

Between Connah’s Quay and Chester Weir, the bed-level was 
very appreciably higher with existing walls than with scheme E. 
An especially significant point is that, over the region from 14 
to 2 miles upstream of Connah’s Quay, the bed rose from 13.50 
L.B.D. to 14.40 L.B.D. during the period of construction of 
scheme E; afterwards the bed was scoured to 12.30 L.B.D. 

In the 9.64 years after the completion of the scheme, the bed 
of the channel between the walls rose about 1-ft. from its dredged 
state, but there was every appearance of stability at the self- 
adjusted level. Accompanying the natural readjustment of the 
bed below Chester Weir, the level of low water at Connah’s 
Quay was observed to rise 0.4-ft. and at Chester Weir to fall 
0.7-ft. during the period of 9.64 years. 

Over the region of the estuary seaward of the mouth of the 
walls, no deterioration was observed as compared with the test 
on existing walls. 

Tests on the Effect of a Suggested Barrage below Connah’s 
Quay. 

It has been suggested that a barrage, equipped with locks, 

might be built across the channel at the end of the existing South 





wall. This barrage would be provided with sluice gates to open 
during the latter part of the ebb tide, discharging the water 
accumulated upstream during the period of closure. No tide 
water would be allowed to pass above the barrage on the flood, 
and the scheme offers the attractive prospect of preventing the 
drift of sand up the river while encouraging scour of the lower 
channel on the ebb. 

Accordingly, a model-barrage was introduced, containing a 
gate which was opened by a solenoid operated from the main 
driving mechanism in a manner similar to that described by 
Professor Gibson* 

The period of opening of the gate was varied with varying 
river flow to give a minimum water-level of 6 + 6-ft. O.D. above 
Connah’s Quay. With ‘‘ normal river ’’ flow, the necessary 
time of opening was 2.15 hours, and with a flood river of 4 
hours the level of the sluice gate-sills was —6.00 O.D. 

A pair of corresponding tests was carried out: 

(a) with existing walls, except that the South wall was 
raised above high-water level; 
(b) with the barrage in operation. 

In each case, the test started from the standard initial bed- 
condition below the site of the barrage. In case (a) the bed 
conditions were also standard above the barrage, but in (b) 
the bed above Connah’s Quay was moulded to a uniform level 
of 8.7 L.B.D. (that is, 6-ft. below O.D.). 

Each run lasted for 1 year of tides, during which the 
flow was varied as follows: 


rive! 


3 months He ~ me ‘no river ’’ flow 

2 i ae a cas a ... ** normal river ’’ flow 

l os Pen oe oon. sea ... ** flood river ’’ flow 

2 se sa so as ae: .. ** normal river ’’ flow 

l * Sua 7 ais Ae = ‘* flood river ’’ flow 

3 fe men ne ies ie ‘“ normal river ’’ flow 
The comparative results thus obtained showed that, whilst 


there was considerable scour immediately downstream of the 
gate, the scoured material was largely redeposited in the channel 
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Figs. 9. 
upstream of Flint, and that the average bed-level between Sec- 
tions 4 and 8$ was raised by as much as 2-ft. Between Sections 
8} and 17, the average level was raised some 12-in. During an 
additional year’s test on the barrage, further deterioration was 
observed, especially between Flint and the barrage. There was 
no indication that, as was hoped, a channel of level 6-ft. below 
O.D. could be obtained, except by dredging. Further, such a 
dredged channel would not be maintained, for during periods of 
little river flow, when the volume of water available for dis- 
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Schemes of Improvement for the Cheshire Dee—continued 


charge through the sluices is small, fresh material would be 
carried up to the barrage on the flood tide. This general effect 
is demonstrated by an experiment made with a closed barrage 
and with no river-discharge. Figs. 9 show the state of the 
channel after one hundred and seventy-three spring tides with 
and without the barrage, and also show the channel after a totai 
of eight hundred and one tides with a closed barrage; the silting 
of the channel due to the suppression of the ebb discharge from 
the upper river is shown graphically. 

Tide observations showed that the level of high water just 
below the barrage is sensibly unchanged; low-water level is, 
however, directly affected by the changed level of the bed. 
Under flood-river conditions, the sluice gate discharged for a 
short time under a head of 12.5-ft. This involves a spouting 
velocity of some 28-ft. per second. The head could, of course, 
be reduced by opening the gates earlier; thus if they were opened 
8 hours before low water, the maximum head would be reduced 
to about 4.5-ft., and the spouting velocity correspondingly to 
some 17-ft. per second, but the ebb scour would become less 
effective. 

Conclusions. 

The main results obtained from this investigation of the 

Cheshire Dee may be summarised as follows:— 


(a) An improvement in the channel upstream of Connah’s 
Quay is anticipated if the present South wall were raised above 
high-water level and were continued as such as far as the end 
of the existing high North wall. 

(b) In order to improve the channels below Connah’s Quay, 
whether for the sake of drainage or of navigation, some system 
of training walls extending for a considerable distance beyond 
the present walls is necessary. 

(c) A channel trained between double walls is the only satis- 
factory solution. 

(d) As described in the section entitled ‘‘ Schemes for open- 
ing a channel through the Bagillt Bank,’’ the possibility of train- 
ing a channel through the Bagillt Bank into Mostyn Deep by 
means of extensions to the existing walls in continuation of their 
present line, has been explored in some detail. The scheme is 
only practicable by the use of a very costly system of walls; it 
has many disadvantages, as set out in Sub-section (e). 





Institution of Civil Engineers 


Excerpts from the Presidential Address of Sir Clement Daniel 
Maggs Hindley, K.C.I.E., M.A. (President, 1939-40) 


As a former Chairman of the Commissioners of the Port of 
Calcutta, it might perhaps have been expected that Sir Clement 
Hindley, in his Presidential Address to the Institution of Civil 
Engineers, would have made some allusion to that branch of 
civil engineering practice which is associated with docks and 
harbours. He refrained, however, from doing so, most 
probably on account of the much wider range of his professional 
experience, which has covered a number of fields. 

The following brief extracts from his address will be of 
interest, although they have only an indirect bearing on port 
affairs :— 

* * * a» 

I believe The Institution’s most important functions to be, 
firstly the maintenance cf high standards, educational and 
practical, for the admission of new members, secondly the en- 
couragement of members to contribute their experience and 
knowledge to the common stock of the profession, and thirdly 
the prosecution of research and investigation. 

There are many activities ancillary to these main functions. 
For instance, the maintenance of-high standards for admission 
implies not only devising the necessary tests and providing the 
means of applying them in the form of The Institution’s exam- 
inations. It also involves taking an active interest in the edu- 
cation of young men who are aiming at entering the profession, 
and exercising some measure of supervision and control over 
their training. As an extension of this activity The Institution 
requires reliable evidence of experience before approving 
transfers to the class of Member. 

* * * * 


The second of the main functions of The Institution to which 

have referred is the encouragement of members to contribute 
their experience and knowledge to the common stock of the pro- 
fession. This was perhaps the earliest activity of The Institution, 
and at first almost the only one. There has been little break in 
the steady succession of meetings of members for discussion of 
Papers during the 121 years of our history. Now, however, 


that The Institution finds itself, so to speak, in the firing line, 
it has been necessary to break this continuity. To some extent 
we can fill the gap by continuing the publication of the Journal 
and by inviting written discussion on the Papers published. It 


(e) The scheme offering the balance of advantages of the 
many which have been studied is that designated scheme E in 
Figs. 7. This scheme would provide a total length of trained 
channel seaward of Connah’s Quay of 7.1 miles. It would in- 
volve an extension of 11,000 yards to the South wall and of 
7,000 yards to the North wall. The channel thus formed would 
pass within 500 yards of Flint Tips and a gap could be left in the 
South wall opposite Flint to provide access to Flint. Provided 
that the foreshore between Connah’s Quay and Flint is reclaimed 
with a high wall, navigation of the channel through the gap 
appears to be rendered quite easy around high water. 

Scheme E greatly prolongs the time from the beginning of the 
flood to high water at Connah’s Quay, while having the effect of 
reducing flood-velocities and increasing ebb-velocities in that 
region. Between Connah’s Quay and Chester Weir, high-water 
and low-water levels with the river in flood are lowered appre- 
ciably. 

As the level of high-water springs is approximately + 29.00 
L.B.D. between the mouth of the walls and Connah’s Quay, it 
follows that if dredging were carried out between the walls to 
maintain a level of, say, +9.00 L.B.D. near Connah’s Quay, 
the depth at high-water springs: would be 20-ft. near Connah’s 
Quay and 30-ft. at the mouth of the walls. The depth at low- 
water spring tides would be approximately 3-ft. throughout. 

(f) The possibilities of a barrage near Connah’s Quay have 
also been studied, but the results obtained do not justify the 
conclusion that such a barrage would be effective. On the con- 
trary, they indicate that, except in the immediate vicinity of the 
sluice-gates, the seaward channel would deteriorate. 
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is probable that with the present suspension of many large public 
works, there may be for some of the older members opportunities 
for recording accounts of recently-completed works which in 
normal times they would have been unable to undertake. Also, 
in the greatly stimulated field of constructional work for military 
or defence purposes new problems are constantly arising and 
being solved, new methods have to be evolved, and work has 
to be carried out under conditions of which the implications are 
largely unknown. As an example may be instanced the great 
and varied scope of the problem of_providing protection for the 
civilian population against bombing from the air. The work 
that has been done in investigation, design and construction dur- 
ing the past two years in this direction, to which so many 
members of The Institution have made, and are making, notable 
contributions, has, in the view of some, almost added a new 
branch to the profession. In the opinion of others, to which 
most of us will incline, the exercise of this new power acquired 
by man along with his conquest of the air, has introduced a 
factor into all branches of our work, which, from the magnitude 
of its effects, may almost be said to have taken its place 
amongst the ‘‘ great sources of power in nature,’’ control of 
which is the object of our science. 


I come now to the third main function, namely, that of re- 
search and investigation. In so far as it is possible for the 
various scientific organisations which have undertaken research 
for The Institution to continue their work, The Institution will 
maintain its financial support. Some of these researches have 
already had to be suspended owing to the exigencies of National 
Service, but others may be carried on to a conclusion. For the 
present it may not be possible to commence any new work of 
this kind, but whatever problems arise which seem suitable for 
investigation in the circumstances obtaining, we shall not hesi- 
tate to seek the necessary means of investigation. The Research 
Committee will remain in being, and will be called together 
when necessary to deal with problems which may be suggested 
to us. As in the past, we shall hold our resources in this respect 
available for any work which the Government may consider can 
best be carried out by our members. : 

* * * * 


I feel the greatest confidence that members of The Institution, 
and all other engineers, will acquit themselves in a manner 
worthy of our great traditions, and that, so far from allowing 
hardships and trials to master their spirit, they will be able to 
say with one of our famous Generals, ‘‘ I thank God that I have 
been permitted to live in the midst of such tremendous events.’’ 
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The World's Oil Requirements 


By “HELIO.” 


In the German Marine Annual ‘‘ Nauticus ’’ for this year there 
is an interesting article on the above subject by Captain Ernst 
Haensel, in the course of which he gives certain statistical in- 
formation concerning the quantities of oil produced, exported 
and imported by the principal nations concerned. While this is 
doubtless much the same as has been published in English- 
speaking countries, it cannot but be of interest at the present 
time to have a German account of the same, since it is to 
Germany that the question is of paramount importance. 


German Resources and Supplies 

Germany’s own production, in spite of a steady increase from 
35,000 tons in 1920 to 453,000 tons in 1937, was far from meet- 
ing her requirements. Since 1934, the Government has subsi- 
dised borings by public loans which were to be re-paid in the 
event of success. Up to August, 1937, nine new fields were 
discovered, of which five were in Brunswick-Hanover, one in 
Schleswig-Holstein and three in Baden. It is also quite possible 
hat not all the possible sources in Germany have yet been 
found. 

Also there is the development of an “ asphalt-oil ’’ in the 
East Mark. The mineral oil production in the last case rose 
rom 800 tons in 1933 to 33,000 tons in recent years. With the 
apid and uniform increase, probably the production will be 
still further raised. 

Germany’s imports in 1936 amounted to 4,166,000 tons so that 
her gross consumption, in peace time, approached 5,000,000 
tons. 

Production in the United States 

The United States of America is the world’s principal pro- 
ducer. The particulars for 1937 show that of the world’s pro- 
duction of about 280,000,000 tons, no less than 60° came from 
that country. In spite of the enormous number of 890,000 
wells which had been bored in the United States up to 1935, 
new oil fields are still being discovered and the introduction of 
improved methods of working has led to a more effective 
utilisation of the resources. The American Petroleum Institute 
is quoted as having come to the conclusion recently, that the re- 
quirement of the American nation in respect to petroleum and 
its derivatives is secured to a high degree. 

The United States exported in 1936 19,127,000 tons, of which 
2,500,000 tons was fuel oil for ship’s bunkers. Of this total, 
Germany imported 862,000 tons. 

The production of the United States during that year was 
148,709,000 tons and, in addition, she imported 8,000,000 tons. 


Resources of other Countries 

Russia had an output of about 27,000,000 tons in 1936, but its 
exports were only 2,653,000, of which 347,000 tons went to 
Germany. 

Captain Haensel states that the Russian output in 1937 was 
much the same as in 1936. 

Rumania in 1936 is stated to have had an export of 
6,855,000 tons, of which 1,064,000 went to Germany. He in- 
dicates that the production in 1937 fell, in spite of the increased 
boring activities and that the resources of that country are dis- 
tinctly limited. 

The production in Rumania in 1936 was about 9,000,000 tons. 

Mexico had an export of 3,259,000 tons in 1936, its pro- 
duction being about 6,000,000 tons; 358,000 tons were sent to 
Germany. The alterations in the control of the Mexican pro- 
duction probably seriously affected the yield from this source. 

Venezuela had a production of about 23,000,000 tons, of 
which more than the whole was exported. Columbia exported 
2,356,000 tons and these two countries together sent 869,000 
tons to Germany. Columbia also exported almost the whole 
of her production. 

Peru exported 2,100,000 tons, of which 105,000 tons went to 
Germany. 

The Argentine had an export of 1,506,000 tons and Ecuador 
has 267,000 tons. A few thousand tons were sent to Germany. 

In Asia the principal sources are Iraq, Persia, Bahrein and 
the Dutch Indies. According to the figures given, the export of 
Iraq was 3,978,000 tons in 1936, equal to her production. There 
is no record of any deliveries to Germany from this source 
Bahrein had an export in 1936 of 600,000 tons of which again 
there is no record of any delivery to Germany. In 1937 this 
figure rose to over 1 million tons. 

Persia had an export of 6,860,000 tons, exceeding her produc- 
tion, of which 57,000 tons went to Germany. 

The Dutch Indies exported 5,198,000 tons, of which only a 
few thousand went to Germany. 

Other Oriental sources, such as those of Borneo and British 
India are of no importance on a world scale, but the output is 
indicated at about a half-million tons, of which apparently none 
was exported to Europe. 
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Imports of the Allies 
The imports of the United Kingdom and France for the year 


1936, 
respectively. 
from the United States, Mexico, the northern part of 
America, Rumania, Russia and the Middle East. 

According to this report, only small quantities of oil are sent 
from the Dutch Indies to Europe. 

Japan is another large importer taking nearly 4,000,000 tons 
of which about three-quarters comes from the United States. 

Captain Haensel summarises his statement by saying that, 
with the exception of the United States and Russia, the in 
dustrialised countries as the principal consumers are compelled 
to cover the whole of their additional oil requirements from a 
few large regions in which there is an excess of production. It 
can hardly be expected that the internal production of these in 
dustrialised countries will be greatly increased. In regard to 
this demand, it should be noticed, that it is not only the magni- 
tude of the production from an oil region which must be con 
sidered, but the excess of which is available for export. Thus 
the export of the United States, in spite of its overwhelming 
significance as a production centre, did not attain the magnitude 
which the production areas around the Caribbean Sea placed at 
the disposal of world industry. In addition, the internal con 
sumption of Iraq, Persia, Rumania, Bahrein Island and_ the 
Dutch Indies was comparatively small. The export from the 
last-mentioned five countries, together equalled about the whol 
demand in 1936 of Germany, France, Great Britain and Italy 
Russia must be considered separately on account of its compara 
tively small export. 


are given as_ 10,671,000 tons and 7,268,000 tons 
With small exceptions, these supplies are derived 
South 


Future Oil Supplies 

Some further remarks are given as to the future of oil sup 
plies. It is pointed out that the consumption is far greater than 
the natural rate of production of the oil and that many of th« 
existing sources are being exhausted. The production of 
Mexico is subsiding; 300,000 oil wells in the United States have 
ceased production, the Caspian sources show signs of threaten 
ing failure, and Rumania is uncertain as to its future output. 
This does not necessarily mean that world supplies are imme 
diately endangered. Improved methods of production may give 
compensation. Thus the American Federal Oil Conservation 
Board estimated in 1926 that 80-90% of the original supplies 
still remain below ground. There are also possibilities of 
manipulating the natural gas and the gases produced in distilla- 
tion and “ cracking,’’ whereby they might be condensed into 
oil. 

There are also possibilities of overcoming some of the pre- 
sent disadvantages of communication, climate and geology which 
occur in certain areas. It is also pointed out that there are 
many regions of the earth which have not yet been fully exam- 
ined and there are especially possibilities for further oil dis- 
coveries in the regions adjacent to the present oil fields such as 
North Persia, Afghanistan, Arabia, Palestine and _ Syria, 
Gautemala, Cuba, Bolivia and Paraguay. Lastly, there are still 
possibilities in Asiatic Russia and in the lands bordering the 
western shores of the Pacific Ocean. 

This report does not, of course, contain much that is new, but 
it is an interesting presentation from a German point of view of 
the oil problem, which lies at the heart of the present struggle 
for power. It would seem as if during the next few decades, 
this demand for oil will continue with an ever-accelerating tempo 
until the supplies become so exhausted that the nations will be 
compelled to return to the use of coal whose technical possibili- 
ties are nearly as great as those of oil and whose quantities vastly 
exceed those of the liquid fuel. In this connection it might be 
pointed out that the whole annual world production of oil, at 
the present time, only a little exceeds the annual coal production 
of England alone and whereas the coal production could be very 
considerably increased, it is by no means certain that the oil 
production is likely to expand. 


Oil Transport 

The figures given above cannot but be of great interest to 
port authorities as indicating the demands which must be met 
at the points where the oil is shipped or received. A _ million 
tons of oil means some 200 tanker loads and, even with good 
discharging facilities, an annual export or import of this quan- 
tity will necessitate a berthage of say one thousand feet, with 
corresponding tank parks. Smaller space would be possible if 
sailing schedules could be arranged with exactitude. The great 
advantage of ocean transport for oil will weigh heavily against 
Germany in her present condition, since even the Rumanian 
supplies are a considerable distance overland from the probable 
points of consumption; rail transport of oil is expensive and pipe 
lines take time and capital to install. The particulars given in 
past issues of the ‘‘ Dock and Harbour Authority ’’ respecting 
the accommodation at various ports will serve to show how far 
they are in a position to handle the immense quantities 
involved. 
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Structural Details 

Skin plating is worked in horizontal strakes on the ‘‘ in-and- 
out ’’’ system. With the large sizes in which steel plates are 
now rolled, skin plates and deck plates may be made in one 
length, with consequent economy in weight and labour, up to a 
limit determined by convenience in handling; in gates for 90-ft. 
entrances or more, the plates need to be in two lengths. Inner 
strakes of skin plating span two deck spaces and outer strakes 
span one deck space. Butts are covered with double straps, 
treble riveted on skin plates and double riveted on deck plates. 
There is no objection to making the butt joints of deck plates 
by electric welding instead of riveted straps; the work can be 
carried out under shop conditions. Butt straps of skin and deck 
plates should be staggered and kept clear of diaphragms in 
order to avoid multiple-ply riveting as far as possible. 

Decks should preferably be plated throughout. Lattice con- 
struction in the middle half of the length is sometimes adopted, 
but there is no saving in weight or cost compared with a fully- 
plated deck. Further, the latticing and chord stringers are liable 
to suffer more from corrosion that a plate web, especially in 
the water ballast chamber. 

Where the calculated shear stresses are likely to be unduly 
increased by the cutting of manholes—as at the ends of decks 
or at the lower ends of diaphragms—compensating plates or 
angle rings should be fitted. Elsewhere, manholes should have 
flat bar rings welded at right angles to the edges to stiffen the 
plates, projecting downwards in the case of deck manholes. 

The watertight deck at the top of the air chamber is designed 
to take the maximum head of water in the ballast chamber, and 
for this purpose is divided into panels by transverse angle 
stiffeners on the underside, suitably spaced. The non-water- 
tight decks also require between each pair of diaphragms one 
or two angle stiffeners on the underside. 

The top deck of the gate should be }-in. or 3-in. thick, with 
a substantial boundary angle. Decks in the water ballast 
chamber should not be less than ;%-in. thick, but in the air 
chamber a minimum thickness of }-in. may be adopted. 


“e 





*Paper read belore the Institution of Structural Engineers on 24th 
November, 1938, and reproduced by kind permission of the Institu- 
tion. 





(Continued from page 21) 


Deck angles should not be smaller than 3-in. x 3-in. x 7-in. 
or 3}-in. x 3$-in. x y-in. A minimum width of 3}-in. is 
preferable for the faying flanges of all angles throughout the 
structure in all but the smaller gates, as it enables the general 
use of j-in. diameter rivets. 

The corner angles connecting the skin plating to the heel and 
mitre plates (Figures 6, 7 and 8) should be double-riveted to 
the skin. Double-riveted angles are also required at the bottom 
deck and elsewhere. The flanges of all double-riveted angles 
should be 7-in. wide, and chain riveting should be used, thus 
permitting a watertight spacing to be maintained at the cross- 
ing of deck and diaphragm angles. 

Channels or beams having webs less than ;-in. thick should 
not be used for important structural parts. 

In order to prevent the decks, diaphragms and riveting from 
working loose under the severe shocks to which the gates may 
be subjected in service, the deck angles should be joggled at the 
ends to fit the vertical corner angles, and the diaphragm angles 
should have double joggles to fit the deck angles. It is nowa- 
days becoming increasingly difficult to obtain good workman- 
ship in this respect, and a satisfactory alternative is to form 
cranked joggles at the ends of the angles, fitting machined 
tapered packings tightly in the corners and electric welding the 
joints, as shown in Figures 1, 6 and 7. The tapered packings 
should project about 3-in. beyond the toes of the angles and be 
welded to them. Packings should not, however, be made use 
of in the structure if avoidable, in the interests of general 
rigidity. 

Plate webs of decks and diaphragms should be planed or 
chipped flush with the roots of the boundary angles, except at 
the watertight decks at top and bottom of the gate, where the 
plates should be kept }-in. to 3-in. back from the roots of the 
angles to provide a caulking landing. Caulking landings should 
also be arranged at the ends of skin plates and elsewhere where 
necessary. 

Riveting 

Riveting throughout the gate should be watertight, the pitch 

not exceeding four diameters of the rivet. Rivets in skin plating 


and in watertight decks should have full countersunk points, 
that is, countersunk points finished off slightly convex. 
countersinking 
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Figure 6 Gates for 60-it. entrance. 


Details at heel socket and top gudgeon. 
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Dock Gates—continued 
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Figure 7 Gates for 100-it. entrance. Details at beel socket 


the thickness of the plate for all thicknesses up to }-in., and 
where the thickness exceeds }-in. the countersinking should 
extend through three-fourths the thickness of the plate. The 
angle of countersink should be 60 degrees for plate thicknesses 
up to }-in. and 45 degrees for thicknesses above }-in. Rivets, 
generally, may have pan or snap heads, to British Standard 
sizes. Special countersunk heads as well as countersunk points 
are preferable for the plates and angles of the watertight decks 
at top and bottom of the air chamber. All rivet holes should 
be drilled. 


Heelposts, Mitre Posts, Sills and Quoins 

The timbers at heelpost, mitre post and clapping sill are of 
British Guiana greenheart, which is pre-eminently suitable 
because of its strength and durability. Various types of con- 
struction to support these timbers have been adopted from time 
to time, but for heelposts the types shown in section in Figures 
6 and 7 are the simplest. The single core plate supported by 
double rivet angles (Figure 6) is suitable for gates for 
entrances up to 90-ft. wide inclusive, and the double core plate 
(Figure 7) for gates for entrances 90-ft. wide and above. In 
order that the heel timbers may resist wear and remain service- 
able as long as possible their radii should preferably be not less 
than shown in Table I, but, consistently with this requirement 
and with the necessary clearances from the masonry, the steel- 
work should be so arranged as to keep the scantlings of the 
timber as low as possible. Greenheart can be obtained in 


lengths up to 60-ft. and up to 24-in. sq., but the larger sizes— 
say, over 18-in. sq.—are more expensive and not so readily 
obtainable as the smaller. 

The heel timber should be dressed with a few inches of flat 
face (Figures 6, 7 and 2a) in order that it may bear against a 
corresponding flat on the masonry of the hollow quoin when 
the gate is closed. This helps to relieve the timber from heavy 
wear at the lower end, due to taking an oblique bearing in the 
quoin when the lower ribs—following slight wear on the heel- 
post—function more as simply supported girders than as arch 
members. Further, the cylindrical face of the hollow quoin 
should extend well round the heelpost, not only to provide a 
good bearing for the timber when the gate is closed, but to save 
it from undue wear when the gate is swinging. The necessity 
for these precautions is confirmed by observation of the 
behaviour of gates in service. Quoins of the contour shown in 
Figure 2 (b) are liable to produce accelerated wear on the heel- 
posts. 

Hollow quoins are of granite blocks in courses 2-ft. to 2-ft. 
6-in. deep, dressed exactly to straight-edge and template and 
polished to an egg-shell finish so that the bearing faces are truly 
vertical and cylindrical to within two-thousandths of an inch. 
The heelpost timbers are dressed with similar accuracy. 

The construction at the mitre posts is shown in Figure 8. A 
knuckle is formed in the back skin plating, if necessary, to avoid 
a close bevel in the corner angle and at the same time to keep 
the face of the mitre plate parallel with the mitreing face of the 
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Dock Gates—continued 


timber. Mitre posts 20-in. wide or more, overall, are con- 
structed of two lengths of timber bolted independently together 
before being attached to the gates. The top and bottom ends 
of the timber are bound with iron bands to prevent shakes. 

The construction at the clapping sills is shown in Figures 1 
and 8. The timber and supporting steelwork are liable to heavy 
damage through striking the pointing sill forcibly and through 
nipping obstructions against it; the scantlings of the sill timber 
should preferably be not less than given in Table I and the 
supporting brackets, substantially made, should be not more 
than 3-ft. apart. 

The sizes of timber suggested in Table I will be found to 
carry bearing pressures well within the capacity of the greenheart, 
which can safely sustain static pressures of over 100 tons per 
square foot perpendicular to the grain. 

All the greenheart sealing timbers are bedded solidly on the 
supporting steelwork, with a thin layer of mixture of red and 
white lead to make the joint, but without the use of fear- 
nought canvas or other packing. Rivets in supporting steel- 
work are flush countersunk. Securing bolts should be of steel, 
not galvanised but turned to a diameter slightly in excess of the 
diameter of thread and having a washer and hempen grommet, 
smeared with a mixture of red and white lead, under each head 
and nut. The nuts of bolts passing through the heel and mitre 
end plates should be screwed on inside the gates so that any 
leakage of water into the gate may be dealt with by renewing 
the grommet and tightening the nut. The heads of bolts are 
well sunk below the surface of the timber and covered with 
greenheart plugs, well bedded. 


the apex of the sill and the top anchorage, with the result that 
the heel socket strikes hard against the pivot. If—as sometimes 
happens—a sunken obstruction is nipped between the clapping 
and pointing sills the impact of the pivot on the socket will be 
intensified. 

An important source of heel socket trouble arises from the 
use of direct-acting hydraulic machines for operating the gates. 
The full power of the machine acts unchecked at the moment of 
moving the gate from rest and, with the top anchorage as a ful- 
crum, moves the gate until the side of the hee! socket strikes the 
pivot more or less forcibly. The impact effect is sometimes in- 
creased by wear in the connecting-rod pins or other attachments. 

Trouble at the heel socket may also arise from failure to pro- 
vide sufficient clearance between pivot and inside of socket rim, 
or between the socket and the hollow quoin, coupled with wear 
in the heel post timbers. This allows the socket rim to bear 
heavily on the pivot after the gates are mitred and supporting 
a head of water. 

It will be realised that forces of the nature described above, 
acting on the heel socket and its associated structure cannot be 
estimated theoretically; in designing, therefore, recourse must 
be had to experience of what has held together and what has 
failed in actual service. It is on this basis that the designs 
shown in Figures 6 and 7 have been evolved. 

At the heel end of the sill girder, housed between the girder 
and a prolongation downwards of the back skin plating, a box 
is constructed of heavy plates and angles solidly welded to- 
gether. This box is strongly riveted to the bottom deck and 
adjacent structure and to a machined sole plate, which in 
turn is riveted and welded to 
heavy cleats at the bottom of 
the heel plate. The palm of 
the socket is connected to the 
sole plate by rivets, turned 
bolts and taps, also by as 





many steel dowels—three to 

















Figure 8 Sections at mitre post and clapping sill. 


Heel Sockets and Pivots. (Figs. 6 and 7) 


Heel sockets may be of cast steel, with a high carbon forged 
steel bearing disc, or may be forged entirely in high carbon 
steel. Pivots, similarly, may be either steel forgings or cast- 
ings. The best practice is to make both pivot and socket of 
high carbon forged steel which provides a high degree of re- 
sistance to wear and shock. 

In order to allow for the effects of wear on the heel posts a 
clearance is provided between the pivot and the inside of the 
rim of the heel socket. This is necessary both in rollerless 
gates and in gates fitted with rollers, although the adjustment 
may differ in the two cases. The clearance should be not less 
than }-in. for gates for entrances below 60-ft. wide and 1-in. 
for larger gates, that is, the difference in diameter between pivot 
and socket should be from 1}-in. to 2-in. The sole plate sup- 
porting the socket is kept back a similar amount (2-in. to 1-in.) 
from the masonry of the hollow quoin and the palm of the 
socket is kept }-in. within the edge of the sole plate. Conse- 
quently when the greenheart is worn down so that the edge of the 
sole plate bears on the masonry, the inside of the socket rim will 
just bear on the pivot. 

The connections of the socket to the structure of the gate as 
weli as the details of the structure supporting the socket must 
be strong enough to prevent any loosening in service, for, once 
the gates are in commission, weakness in this region cannot be 
effectively remedied and is likely to necessitate the premature 
removal of the gate for repairs. Weakness of this kind has been 
a constant source of trouble in iron and steel gates for many 
years, but does not affect timber gates to any great extent. ~ 

Loosening of the socket connections and of the structure in 
the vicinity is attributable to a variety of causes which may act 
singly or in combination. The principal cause is the forcible 
slamming of the gate against the pointing sill under the insuffi- 
ciently controlled action of the operating machinery or when 
closing the gate on a falling tide; when the gate meets the sill its 
momentum and that of the moving water behind it are suddenly 
checked and the gate tends to rock about the diagonal between 








five in number, of diameter 
3-in. or 4-in.—as can conveni- 
ently be arranged near the 
axis of the heel post. The heel 
box is closed by a steel cast- 
ing or welded diaphragm 
plate. Every care, including 
machining and fitting, is taken 
to ensure that all the parts are 
in perfect contact. Additional 
strength is obtained by apply- 
ing, wherever possible, elec- 
trically welded fillets of -in. 
to 3-in. leg length. The shear 
area of the bolts and rivets 
(excluding dowels) through 
the palm of the heel socket 
should be from 1.0 to 1.3 square inches for every 40 square feet 
of area of the gate in elevation. 

The diameter of the pivot should be such as to allow, in the 
dry and without the support of rollers, a pressure of from 1.0 to 
2.0 tons per square inch of the projected area; for gates of aver- 
age size a figure of 1.5 tons per square inch is suitable. The 
spherical radius of the inside of the heel socket is 1.5 to 2.0 
times the diameter of the pivot and the spherical radius of the 
top of the pivot should be about 5% smaller than that of the 
socket. The slight difference in radius allows the area of con- 
tact to remain 4pproximately concentric with the axis of the 
hollow quoin notwithstanding the displacement of the socket 
which occurs in service as the result of heel post wear or roller 
adjustment. 

The pivot is recessed into a massive granite block and is usually 
bedded direct on the masonry, dressed perfectly flat, without the 
use of grout. Sometimes it is bedded on sheet lead. The base 
should be approximately rectangular in plan except for the cir- 
cular portion fitting into the hollow quoin. The small gap, }-in. 
to 3-in. wide, between the edges of the base and the sides of the 
granite recess is wedged with several steel keys and grouted with 
1:1 cement mortar, or run in with molten lead and a sealing run 
of white metal. The pivot base is secured to the pivot stone by 
four to eight wrought iron rag bolts, 2-in. to 3-in. in diameter 
according to the size of the gate. It is important that the pivot 
should be firmly fixed in place because, under the heavy forces 
between pivot and socket previously described, it may otherwise 
become loosened and endanger the safety of the gate. 

In some cases of gates with rollers the pivot, heel socket, and 
top gudgeon have been set eccentrically with the hollow quoin 
with the intention of throwing the heel post out of contact with 
the quoin when the gate swings but the practice has not proved 
successful in preventing wear on the heel posts. 








Operating Machinery and Connections 


Gate-operating machinery will be mentioned only in connection 
with its effect on the design of the gate and its anchorages. The 
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Dock Gates—continued 


ideal point of attachment of the operating arm or chain, to cause 
a minimum of racking in the gate and of stress in the top an- 
chorage, is at the centre of the resistances to motion. This point 
is situated approximately at a level below the top deck of five- 
eighths the depth of the gate (according to the various levels of 
water in which the gate swings) and at a distance from the heel 
post of three-quarters the length of the gate or slightly more. 
These requirements may be met in chain operated gates and in 
those operated by the Norfolk gate machine, but not in gates 
operated by the direct-acting hydraulic machine, a type which 
has nevertheless been widely adopted because of its ease in 
maintenance. This type of machine is shown in Figure 9 and 
consists of a cylinder, double-acting piston and piston rod with 
a guided crosshead and a connecting-rod the outer end of which 
is directly or indirectly attached to the gate. 

The direct attachment is 
usually placed at a level 
just below the top deck of 
the gate; the connecting-rod 
pin is carried either by o : . ‘ 
brackets projecting from the Liiaisiiit 
back skin plating or by 
brackets and diaphragms sit- 
uated within the contour 
of the back of the gate. 
The latter arrangement is 
preferable in gates of great 
moulded breadth as it helps 
to minimise the forces im- 
posed on the top gudgeon 
and gate anchorage by the 
operating machine. Pe 

The disadvantage of the a" 
direct attachment is that the | ed 
pull or thrust of the gate & 
machine and the several re- = 
sistances to swinging call into | 
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play reactions from the 
hollow quoin which tend to 
heavy wear on the heel 
post timbers. This applies 
particularly to gates carry- 

ing rollers, where it is neces- = 
sary to slacken the top an- ----- 


chorage to a greater or less [~~ Za Re -et 

extent in order to keep the | a =, " 
gate bearing on the roller; -OO=S>- i! 
the consequent looseness of 
the heel post in the quoin 
causes the timber to take a 
shifting and uneven bearing 
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The indirect attachment of 
the gate machine is through 
a “‘ crocodile ’’ lever beam provided with a hinge pin at the heel 
end anchored concentrically with the heel post but clear of the 
gate. The outer end of the crocodile bears in a bracket attached 
to the top deck of the gate at about three-quarters the length 
from the heel (Figure 9), the gate being swung by the pressure 
of the crocodile on this bracket. 

Of late years the direct attachment to the gate has been fav- 
oured rather than the crocodile; the reason is not clear unless it 
be to secure simplification of anchorage details. The crocodile, 
however, has the advantage that its employment minimises the 
“kick ’’ at the heel socket; it also helps considerably to relieve 
the heel post timber of wear, the moving force being applied 
to the gate at a point nearer the centre of resistance to motion. 
This is a very real advantage as the operating machine is situ- 
ated near the heel end of the gate and its heavy thrust produces 
correspondingly heavy reactions at the heel. 

For this reason, as well as to diminish the effect on the heel 
socket previously described, gate machines should not be un- 
necessarily powerful and should act as far away from the heel 
post as can conveniently be arranged. If the length of the gate 
be L feet and r feet be the distance of the pin at the outer end of 
the connecting-rod from the centre of the heel post, r should 
preferably be one-third of L; in practice the ratio varies between 
one-third and one-fifth. This applies whether a crocodile is 
used or not. 

For the gate machine, hydraulic power at a pressure of 750 Ibs. 
per square inch is generally used. The machine must of neces- 
sity have a good margin of power against contingencies such as 
rough weather, a badly working roller or a fall of pressure in 
the mains, but the margin provided has in some cases proved 
excessive. An analysis of a number of existing cases suggests 
that, generally, ample power to work and hold the gates should 
be obtainable with cylinders of size given by 


d=.0025L?. fp 
Vv? 





Figure 9 Gate anchorage and 


where d is the diameter of cylinder in inches, D is the depth of 
the gate in feet and L and 7 are as defined in the preceding para- 
graph. For gates in unusually exposed situations an increase in 
power up to 100% may be necessary, in which event the 
numerical coefficient in the above formula will increase up to 
-0035. 

Direct-acting gate machines are fitted with automatic cut-offs 
at the ends of the stroke, but these are liable to get out of ad- 
justment; it is therefore necessary to control the motion of the 
gate by the hand lever in order to prevent the gate from strik- 
ing the sill heavily, with a tendency to damage the clapping sill 
and heel socket attachments. 

With the same object in view it is advisable to fit a diaphragm 
in the pressure pipe supplying power to the machine, with a hole 
adjusted to such a size as will restrict the speed of complete 
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opening or closing to two minutes for large gates or 1} minutes 
for smaller gates. 
Supporting Rollers 

The question whether buoyant dock gates of iron or steel 
should be fitted with supporting rollers has been a controversial 
one for 60 years or more. For the use of rollers it is claimed 
that they can be adjusted to preserve a watertight seal at the 
mitre following wear on the heel timbers and that when the water 
is at the same level on both faces of the gate, they help to steady 
it against oscillating to and fro and slamming against the sill 
under the action of a swell. Against this it is urged that heel 
posts wear more rapidly with rollers than without (for the 
reason given previously in connection with gate operating 
machines) and that the steadying effect is negligible except in 
an unduly heavy gate; also that when the roller path becomes 
worn the roller has to run uphill as the gate approaches the sill 
or is drawn into the gate recess, the gate having then to be forced 
up to the sill or held back in the recess as the case may be. 
Further objections are that obstructions on the roller path are 
liable to jolt the gate heavily and may cause the roller to jam and 
lead to delay in working the lock; that it is difficult to maintain 
the rollers in proper working order especially after the paths be- 
come worn or in the event of any movement of the lock walls, 
and that the renewal of roller paths when heavily worn is trouble- 
some and expensive to effect and involves partial or complete 
obstruction to shipping traffic. 

It is becoming the general practice to dispense with rollers 
whenever the gate can be so designed that the buoyancy does 
not fall below 75% of the weight when the gate is swinging at 
the lowest working level of water in the lock. 

Rollers, when fitted, are of the construction shown in Figure 
11 and are situated at a distance of about one-fifth the length of 
the gate from the mitre post. The roller is turned with a conical 
tread and bears on a path formed of machined circular segments 
having fished joints inclined to the radial plane. The segments 
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are bedded and bolted on sunk granite. The roller path should 
be of cast-iron and the roller of cast steel. The weight of the 
gate is applied to the roller through a cast-iron carriage which 
pivots about a horizontal forged steel pin bearing in cheek- 
plates attached to the underside of the gate. The carriage is 
fitted with hard phosphor bronze bearings to receive the forged 
steel axle of the roller and with scraper plates to clear the roller 
path. A steel spear post bears on the roller carriage and 
extends through guides to the top of the gate, where it is secured 
in a housing on the back skin plating by two sets of gibs and 
tapered cotters which allow about 2-in. of adjustment vertically. 
The adjustment is made in the event of leakage of water be- 
tween the mitre posts or past the heel post, developing as a 
result of wear on the heel timbers or on the tread of the roller 
or roller path. 

In order that the gate, when supported by the roller, shall 
not tend to hang out of the vertical, the axis of the roller must 
be situated in a vertical plane passing through the centre of the 
heel post and the centre of gravity of the gate; this is a necessary 
condition of equilibrium in the dry. For equilibrium when 
water-borne, the moment of weight and moment of buoyancy 
must balance about the plane passing through the centre of the 
heel post and containing the axis of the roller; this consideration 
becomes of importance in a gate of great moulded breadth. 


(To be continued) 





Book Review 


Graphic Presentation, by Willard Cope Brinton. Pp. 512, with 
620 illustrations printed in black and colours. Price: 5 
dollars in U.S.A. 1939, New York City: Brinton Asso- 
ciates. 

Statistics in themselves are often dull and unattractive, but 
converted into graphic form, they become imbued with life and 
interest. Pictorial representation, indeed, appeals more 
strongly, or perhaps it ought to be said more enticingly, to the 
mind than the most elegant of mathematical calculations. It 
cannot, of course, be contended that graphs are a completely 
satisfactory substitute for figures, but they do serve to illumine 
and interpret them in a very effective way. 

Following in the track of an earlier work published in 1914, 
the Author has produced an excellent monograph on the subject 
of graphic presentation, tracing the art back to its inception at- 
tributed to William Playfair (1759-1823). There are no less 
than 60 chapters, each dealing with some particular aspect of 
graphic art and method. The pages abound in illustrative ex- 
amples, selected from almost every department of human 
activity, and demonstrating a striking universality of applica- 
tion. So full and complete, indeed, is the compilation, that ‘t 
is scarcely possible to make any effective selection for special 
mention. It is a veritable storehouse of ideas for charts, designs 
and diagrams, ranging from topical, and even comic, cartoons 
to matter of fact curves and co-ordinates. Propaganda, scienti- 
fic data and tabular records are alike brought into service. 
Many sections of the volume contain useful bibliographies and 
references to sources of information; and there is a serviceable 
index. 








Publications Received 


** Economic and Commercial Conditions in Canada, July, 1939,” 
by the Assistant to His Majesty’s Senior Trade Commis- 
sioner in Canada and Newfoundland, published for the De- 
partment of Overseas Trade by His Majesty’s Stationery 
office. Price 2s. 8d. post free. 


The general tenour of the report (which was written prior to 
the war and follows a previous report dated 1937-8), is to 
emphasise the increasingly competitive nature of the market for 
completely manufactured goods, as ‘‘ Within the past decade 
there has been a transformation in the economic structure of 
Canada from a predominantly agricultural country to one in 
which the manufacturing and mining industries are playing a 
more and more important part ’’; moreover there has been an 
inflow of capital from the Continent of Europe, which at the 
time of writing was apparently continuing and was largely for 
investment in industry. The author found, however, that the 
outlook was more encouraging than it had been for some months 
past, as crop conditions in the west had been exceptionally good 
and an abundant harvest was expected. 

Section V. dealing with trade occupies just one-half of the 
report and shows the competitive position, not only in the im- 
port trade but also vis-a-vis Canadian manufactures. It con- 
cludes references to tariff changes, trade agreements and the 
Tariff Board, and shows that while the U.S.A. share of the total 
import trade worth 658 million dollars in 1937-38 rose from 
60.9%, to 62.7% in the following year, the share of the United 


December, 1939 


Kingdom fell from 18.2% to 17.6%. The author points out, 
however, that the U.S.A. exports include natural products, raw 
materials and commodities which the United Kingdom cannot 
supply for special reasons. It may therefore be inferred that 
our percentages of the trade in competitive goods are greater 
than those given above. 


Shipping and Port Traffic 


The following statement summarises the water-borne cargo 
tonnage landed from and loaded to vessels under the jurisdiction 
of the National Harbours Board in 1937 and 1938:— 





Inward Outward Total Total 

Harbour 1938 1938 1938 1937 

Tons Tons Tons Tons 
Halifax 1,171,922 882,589 2,054,511 2,376,209 
Saint John ... 707,912 1,225,613 1,933,525 2,018,412 
Chicoutimi ... 50,619 4,576 55,195 116,432 
Quebec 1,247,322 495,409 1,742,731 1,685,391 
Three Rivers 1,900,349 961,196 2 861,545 2,696,634 
Montreal 10,060,958 6,639,426 16,700,384 16,369,054 
Churchill ... 52 28,780 28,832 21,054 
Vancouver ... 8,796,612 2,559,542 6,356,154 6,912,123 

Total 1938 ... 18,935,746 12,797,131 31,732,877 —_ 
Total 1337 ... 19,656,587 12,538,754 -- $2,195,291 











Although the aggregate of 31,732,877 tons for 1938 was 
1.4%, lower than in 1937 the volume of harbour traffic last year 
was still about 5 million tons greater than in 1935. A favour- 
able factor in 1938 was a substantial increase in shipments of 
grain as compared with the previous year, when the volume was 
unusually low owing to the small crop. 


Canals 


There are six canal systems under the Dominion Department 
of Transport but the main canals are on the St. Lawrence— 
Great Lakes system, overcoming the falls on the St. Lawrence 
River between Montreal and Prescott (St. Lawrence Canals); 
the Niagara Falls on the Niagara River (Welland Ship Canal) ; 
and the falls on the St. Mary’s River at Sault Ste. Marie (Sault 
Ste. Marie Canal). The difference in elevation of Lake 
Superior and the St. Lawrence River at Montreal is approxim- 
ately 580-ft. and 555-ft. of this is overcome by locks. 

The draught of vessels on the Lakes is governed by the depth 
of the channels in the Detroit and St. Mary’s Rivers, which 
limits it to around 21-ft. Since the completion of the new 
Welland Ship Canal in 1932 to allow a draught in that canal of 
25-ft., the larger Upper Lake vessels now come down as far as 
Prescott, Ontario. The permissible draught through the St. 
Lawrence canals is 14-ft. and, in periods of low water, this is 
further reduced so that ocean vessels, except of a very small 
tonnage, cannot sail up into the Lakes; some small vessels have 
been engaged in the Great Lakes traffic for several years, bring- 
ing over cargoes from European ports. 

Total freight passing through the Canadian and U.S.A. locks 
of the Sault Ste. Marie canals during the 1938 season amounted 
to only 40 million tons, compared with 87.6 million tons in 
1937. This was the lightest traffic since 1904, with the single 
exception of 1932. The chief factor in the decline was the drop 
in down-bound iron ore tonnage from 65.5 million tons in 1937 
to just over 20 million tons last year. Upbound shipments of 
soft coal declined 30% to 8.9 million tons, but wheat shipments 
increased from 117.1 million bushels to 174.1 million bushels and 
other grains from 50.6 million bushels to 90.2 million bushels. 

The total traffic using the Welland Ship Canal established a 
new high record at 12.6 million tons compared with the previous 
record of 11.7 million tons made in 1937. Substantial increases 
in grain shipments offset decreases in soft coal, iron ore, pulp- 
wood and other products. 

A new record was attained also by the St. Lawrence canals 
with 9.2 million tons which was slightly higher than the record 
of the previous year. 


We have received a copy of an illustrated booklet (53 pp.), 
entitled ‘‘ The Handling and Storing of Grain in Bulk,’ by 
Ernest Bealing. The treatise which is published (price 6d.; 
postage 3d.), by the National Joint Industrial Council for the 
Flour Milling Industry as number 16 of their Technical Edu- 
cation Series, is an amplification of the Paper recently read by 
Mr. Bealing at Canterbury, the text of which was reproduced 
in the September and October issues of this Journal. 





Obituary. 


Chairman of the Dover Harbour Board since 1934, Vice- 
Admiral Sir H. Percy Douglas, K.C.B., C.M.G., died at Dover 
on November 4th at the age of 63 and was buried at sea with 
naval honours. Since the outbreak of the war he had been 
Commodore Superintendent of H.M. Naval Dockyard at 
Dover. For eight years from 1924 to 1932, he held the post of 
Hydrographer of the Navy and he did a great deal towards the 
development of the echo-sounding apparatus for use in H.M. 
ships. His work also in connection with Antarctic Research on 
the ‘‘ Discovery,’’ Committee was of considerable value. 
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Sea Defence Works in Lincolnshire’ 
By E. W. A. PRICE, M.S.E. 


The sea coast of Lincolnshire has undergone considerable 
change. There is still in existence what is locally called ‘‘ The 
Roman Bank,”’ which follows a very erratic line from Wainfleet 
to Theddlethorpe. This bank was evidently built on the most 
elevated and firm spots on the foreshore, which accounts for its 
serpentine course. From this bank ‘‘ nursing banks ’’ were built 
seaward, with the dual object of protecting the enclosure bank 
and raising the foreshore by means of collecting ‘‘ littoral drift.’’ 
When the foreshore fronting the main Bank became a “ green 
marsh ’’ and was ripe for enclosure, the sea ends of these 
‘‘ nursing banks ’’’ were connected and more land gained from 
the sea. The general level of the land to the east of the Roman 
Bank is approximately 4-ft. above the general level of the land 
to the west of the Bank. This is entirely due to “‘littoral drift ’’ 
collecting between the ‘‘ nursing banks ’’ which have, in fact, 
acted like groynes. 

The sea has, however, in places claimed its own, for there are 
records of old Skegness with a harbour which does not exist at 
the present day. In 1287 the Church of St. Peter was carried 
away, together with a considerable portion of the parish of 
Mablethorpe St. Peters by the encroachment of the sea. 
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and the wind is strong to gale from the north-west, i.e., in the 
direction of the flood tide round the north coast of Scotland. 
If at the peak of the tide the wind veers north-east, a consider- 
able depth of water impinges on the coast, and wave action is 
very severe; whereas, with the same gale condition, and the 
tides falling, accretion takes place. This will be referred to 
later. It may be mentioned that a fall of 1-in. of the barometer 
will cause a rise of approximately 1-ft. 6-in. on the coast. The 
sea attacks a certain length of the coast, and after a short time 
leaves it and attacks some other length; at the intervening 
lengths, between the points of attack, accretion takes place. 
From a study of old maps and charts, the Author feels con- 
vinced in his mind that this is owing to an outlying bank locally 
called the ‘‘ knoal,’’ which at the present moment stretches 
from Donna Nook to nearly directly east of the Trusthorpe 
outfall. The general travel of this bank is south, the southern 
end of the bank at present being approximately 1} miles from 
high-water mark, and the depth of water at this point is 9-ft. at 
average low-water tide. If one compares the position of this 
outlying bank with the dates of erosion on parts of the coast, 
it will be noticed that there is a distinct connection between the 
two. Where the sea does not impinge on the sandhills at every 
spring tide, it may be mentioned in passing that these hills 
(which are on the sea side of the enclosure embankments) were 
made entirely by placing faggots, etc., collecting the blown 
sand, and also encouraging the growth of natural vegetation. 
This has been going on for generations, for 





DETAILS OF SEA DEFENCE WORKS. 





in the Court Rolls of the Manor of Ingold 
mells there are records of villagers being 
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rows normal to the bank. These “ kids ”’ 
collect the blown sand and gradually build 
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up the beach, especially if murran_ grass 
seed is planted at the back, which is out of 
reach of the waves, and the roots soon bind 
the sand together. The most effective way 
of getting the seed to grow is to place some 
sea wrack with the seed and then to cover 
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yy them up. Presumably, the sea wrack, being 
salty, holds the moisture and assists germina- 
tion. The Author has been successful with 


planting sea-thorn as well. He has found 
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that the seed will germinate in the second 
year, but not the first; this was found 











Pre-War Conditions 


The sea defences up to the time of the War consisted almost 
entirely of the natural sea banks, protected in places by timber 
breastwork and thorn faggoting, together with groynes for keep- 
ing up the level of the foreshore at the front of the sandhills. 
As a result of neglect during the War and, one believes, to ill- 
advised treatment of the sea defences and shore by the military, 
an unusual amount of damage was caused all along the coast 
during the years immediately following the War. The system of 
defence by concrete stepwork was then initiated, while main- 
tenance of the foreshore by means of properly constructed and 
sited groynes, designed by the late R. F. Grantham, M.I.C.E., 
was started just north of Skegness at Ingoldmells. Owing to 
the development of the seaside villages as seaside resorts, and 
the increasing number of people who take daily trips and week- 
ends owing to the vastly increased road transport facilities, it has 
become more and more difficult to maintain the sand banks by 
the old methods. Thorns are trampled down and objected to 
by those interested in the development of the seaside resorts, 
while an increasing number of people roam about the sandhills 
destroying the natural vegetation which binds the sand together. 

The length of coast to which this paper refers is roughly 
from Skegness to Saltfleet haven. The general level of the 
rateable land in the Alford Drainage Board area is approxi- 
mately 8 O.D.. with some low-lying portions about five miles 
west, composed of fen land of about 6 O.D., and the average 
spring tide level of the coast is 12 O.D. The Author has, how- 
ever, frequently registered the still water level at 16 O.D.. and 
if wave action is superimposed on this height, it will readily be 
seen that this coast requires very careful watching day by day. 
The range of the tide at spring tide is 18.4-ft., and at neap tide 
9.8-ft., the tidal stream flowing from north to south. The most 
destructive tides on this coast are when the tides are ‘‘ making ”’ 
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out quite by accident. Some “kids ”’ 
were made out of sea-thorn full of berries, tied and left for an 
emergency (which one has to do on this coast), when, in the 
following year, there appeared a most excellent crop of young 
sea-thorn. At the time of the ripening of the sea grasses, men 
are sent to collect the seeds, and by this means, the whole 
length of the coast has been, more or less, seeded down. 

This method “of ‘‘ kidding ’’ makes an elastic sea front, and 
if there is any free board on the land side to play with, it is a 
very effective and economic defence. In ordinary digging, a 
man can place, on an average, 50 ‘“‘ kids ’’ a day, although as 
many as 140 ‘‘ kids’’ had been dug in exceptionally good 
ground. The “ kids’’ average three to one yard, and cost 
fourpence each on site; they must be bound tightly with wire. 

An occasional destructive tide will remove a length of these 
defences, but it must not be forgotten that they have done their 
work and are cheap. When one is protecting agricultural land 
it is out of practical politics to erect any very expensive work, 
and it also helps the local farmers, as they have to find the sea 
defence rates, for by these means they are able to turn a waste 
product into a paying proposition. On the part of the engineer 
in charge, these defences are a cause of daily anxiety, and by 
this method the high-water mark has been forced back at 
Ingoldmells on an average of 4-ft. per annum. 


Concrete Defence Work 

The foreshore is composed of very fine sand overlying the 
boulder clay, the general slope of which is 1/20, and the most 
effective concrete defence is a series of steps which divide the 
waves longitudinally, there being no back wash from a recoiling 
wave, for the steps act on the same principle as a tumbling bay. 
The profile line of the steps should be a gentle slope, the more 
exposed the position, the flatter the slope. Each step is keyed 
to the other, and there is a bulkhead wall carried from a firm 
foundation to the full section of the line of steps. Each step is 
built independently, and the parts joined centrally over the 
bulkhead walls at 30-ft. centres, where }-in. expandite is 
inserted to take the expansion and contraction. 
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Sea Defence Works in Lincolnshire—continued 


There should be an apron and a toe wall, well tied into the 
bed clay. This is essential to prevent the sea sucking out the 
filling from the land side. At the top of the steps, the ideal is 
a concrete ‘‘ berm’’ (a parapet wall with a throw-back), but 
this wall must be well behind the line of the profile of the steps. 
The Author has found, from bitter experience, the most 
important thing in design is to have no strike for the sea either 
at the toe or at the top of the defences. There is a long length 
of old step-work constructed by unemployed labour after the 
War, where the sea has a strike at the toe, and the clay has 
been eroded over 4-ft. in consequence. The parapet wall has 
been constructed too near the line of face, and when there is a 
big sea running, one frequently sees the waves running up these 
steps striking the parapet wall, and rising to 20-ft. in the air and 
then falling, with disastrous results on the clay bank to the rear 
of the concrete steps. Whereas, in a more exposed position, on 
this section where there happens to be a berm, no such damage 
takes place, except an occasional slop over. 

The R.L. of this bank is 22-ft. O.D., and the land behind is 
8-ft. O.D. It must be made quite clear that a parapet wall 
with a throw-back is not always necessary, provided an imper- 
vious berm of sufficient width is provided, on which the sea can 
expand its force after running up the stepped part of the 
defences. This berm, incidentally, makes an_ excellent 
promenade for visitors. 

The stepped face of the sea walls is excellent, especially on 
this coast. Where there happens to be vertical defences, one 
frequently loses 4-ft. in a tide, for the falling water has not the 
velocity of a curved or batter face. 

The Author has rather a preference for mass concrete as 
against reinforced concrete for sea work. With reinforced con- 
crete, the temptation is very strong to reduce the thickness of 
the concrete, and thereby the cost, but surely, when one is deal- 
ing with the sea, weight is a very important factor, and after 
examining many excellent sea defences, the Author has found 
that the reinforcement has greatly deteriorated, although the 
work was performed in the most workmanlike manner. The 
concrete used exclusively on all sea defence work now is com- 
posed of four aggregate well graded: 1}-in. to }-in., two of 
sand and one of cement, fresh water being used. 

The most important thing, which cannot be over emphasised, 
is to seal the toe in good firm clay. In the case of the first work 
the Author executed on this coast, the toe of the apron ran for a 
long length at 4-ft. below the surface of the apron, and then 
the toe had to go 17-ft. down to tie into the bed clay, which, at 
this spot, was 2-ft. below L.W.S.T. Several decades ago, it 
evidently was an old brick pit, when the foreshore was several 
hundred yards further east, for the sides were cut vertically 
and the marks of the tools were clearly visible. 

The Author is now constructing for the Alford Drainage 
Board three separate lengths of concrete defences: 1,386-ft. at 
Huttoft, 850-ft. at Sutton, and 1,000-ft. at Mablethorpe. Since 
the sections were taken and the bills of quantities drawn up, 
4-ft. of sand arrived on the Mablethorpe and Sutton lengths, 
which considerably added to the amount of excavation. 


Littoral Drift 


The Author holds the view, contrary as he knows to a great 
many eminent engineers, that “‘ littoral drift ’’ is carried princi- 
pally by the tidal stream, and to a lesser degree by wind waves. 
The late W. H. Wheeler, M.Inst.C.E., first brought forward 
this view, both at the Institution of Civil Engineers, and in his 
various publications. In a paper by the late R. F. Grantham, 
M.I.C.E., on ‘‘ Sea Defences,’’ before the Society of Engineers 
in 1897, Mr. Wheeler makes the following statement (inter alia) 
on page 162: ‘‘ If people would put aside their old prejudices 
and quietly examine for themselves, they would be convinced 
that the regular and continuous movement of the drift was due 
to the tide,’’ and the Author (from his daily observations of the 
coast) holds the same views. 

An engineer whose daily work is the protection of a long 
length of sea coast has a distinct advantage over a consultant 
who inspects a coast, and perhaps does not see it again for nearly 
two months, for there can be a considerable change of the 
surface level and the travelling banks even in one tide. The 
same view is also expressed by Mr. L. W. Hollingworth, 
M.I.C.E., in “‘ Tides from an Engineer’s Standpoint,’’ Institu- 
tion of Civil Engineers, Vol. CCXVII, part 1, and in the subse- 
quent discussion, which is very interesting, Comd. H. D. 
Warburgh, R.N., stated: ‘‘ Mr. Hollingworth’s finding that 
the flood stream was the predominating factor in drift was quite 
in accordance with theory.’’ After the disastrous gales of last 
vear, the Author watched the sand which was clawed down 
from the foreshore, formed into banks at low-tide level, and 
these banks consistently travelled south, although the wind 
remained for a considerable time in the south-west. He will 


agree that the foreshore between high-water mark and half-tide 
level is greatly affected by the wind and the action of the wind 
waves, especially if it is a sandy beach, but this is only tem- 
porary. 


This is what Mr. Hollingworth calls ‘‘ visible travel.’’ 





Therefore, in the Author’s submission, the correct angle to site 
a groyne is at right angles to the tidal stream, for the whole 
object of a groyne is to slow down the seas so that the drift rolls 
along the bottom and is deposited in suspension. The fore- 
shore is thereby raised, and wave action is weakened at the cliff, 
sandhills, or bank which requires protection. 


Groynes 

Surely, if one wishes to retard a force, the test way to achieve 
one’s object is to place an obstruction normal to such force, but 
in the case of groynes, it is essential that their level is raised or 
lowered, so as to have the planking of the groynes not more 
than 1-ft. 6-in. above the existing beach level at any time. 

Many inexperienced people think that when a groyne is 
erected it can be left alone. This idea is quite wrong, for 
groynes require almost daily observation, or at least weekly, so 
as to raise the groyne as the beach makes, and lower it when 
there has been a scouring tide, for it is disastrous to the fore- 
shore if a drop for the water is left on the lea side (by the lea 
side is meant in the direction of the travel). If groynes are 
sited and controlled as stated, there should remain an _ even 
foreshore on both sides of the groyne. Between Ingoldmells 
and the Board’s boundary, Mr. R. F. Grantham erected a series 
of groynes. These groynes point approximately 24° south from 
the normal to the coast line; there is an average gain of 5-ft. 
per annum, and at about one mile south of Chapel Point there 
is an old Dutch pattern pole groyne, which points approximately 
10° north from the normal. The Author has taken tidal stream 
observations with floats and a nautical sextant, and in his con- 
firmed opinion the siting of a groyne depends solely upon the 
current. He cannot help thinking that this theory rather 
explains the reason for the large divergence of opinion on siting 
groynes by witnesses, as stated in the report of the Royal Com- 
mission on Coast Erosion. 

During the Author’s residence on this coast a very interesting 
fact has made itself plain, from a current point of view. Three 
bathers have been drowned: one near Ingoldmells, one near 
Chapel, and one near Anderby, and on the following flood tide 
the bodies have all been cast up on the shore, approximately 
one mile north of Anderby Creek. They have evidently been 
drawn out on the ebb tide into the deep channel between the 
inner and outer Dowsing lightship and brought back on the 
flood, whereas a man drowned at Mablethorpe was cast up on 
the same foreshore. He apparently was taken out on the ebb 
tide into the comparatively dead water between the shore and 
the ‘‘ knoal’’ previously described, and brought back on the 
flood. 

The sill at Anderby sluice is nearly 1-ft. higher than the sluice 
at the Trusthorpe outfall, but men working on any repairs to 
the outfall flumes are compelled to leave Anderby flume a good 
half hour before similar men in the Trusthorpe flume, although 
Trusthorpe is 5} miles further north, which shows that the main 
stream impinges first on the Anderby Bank and then backwaters 
to a certain extent northwards, which is primarily owing to the 
presence of the ‘‘ knoal’’; but, of course, with a big weight 
of water, as previously described, the waves ride over this out- 
lying bank and fall with destructive effort on the Mablethrope 
and Sutton area. 

The old Commissioners of Sewers and their successors, the 
Alford Drainage Board, have taken every action in protecting 
this coast. The last action of the Commissioners, before they 
were abolished, was to act promptly on the Engineer’s report, 
and construct a long length of concrete stepping. This was 
completed in 1937, only just in time to prevent a major disaster, 
for agricultural land is bad enough to be inundated by the sea, 
but in this case the whole of the urban district of Mablethorpe, 
Sutton and Trusthorpe would have been inundated in a similar 
manner as at East Norfolk, and the new works under construc- 
tion at this time should make the urban district, humanly speak- 
ing, safe. 

On the Chapel frontage, north of Chapel Point, the Board 
are constructing a series of groynes. These are designed on the 
“case ’’ groynes, with the exception that the main piles are 
staggered and are driven 6-ft. into the bed clay on the sea side, 
up to about half-tide level, and 4-ft. on the land side. The 
sheet piling is driven from the sea side up to approximately 
half-tide level, to prevent any undercut. These groynes will be 
carried out to L.W.S.T., for, in the Author’s opinion, this is 
very necessary as the sandbanks travel at about that level. 

The timber for the main piles is pitch pine, and the sheets 
and planking creosoted Columbian, for on this coast Columbian, 
well creosoted, lasts as long, if not longer, than the best pitch. 
The sheeters and lower planking are secured to the mains by 
5-in. galvanised spikes, while the movable planks are connected 
to the mains by 6-in. nails, as these can then be easily spiked or 
withdrawn without damage to the mains. 

It must be understood that these notes refer to the Lincoln- 
shire coast, where the Alford Drainage Board is the only Board 
that has any sea defences to look after in the whole of Lincoln- 
shire, and where the Author has 20 odd miles of coast in active 
supervision, besides all the land drains and sea outfall. 
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Relationship of Industrial Plants to Port 


Terminals* 


By FRED D. PARR, President of the Parr-Richmond Terminal 
Corporation, Richmond, California. 


The location and operation of port terminalis constitute im- 

tant factors determining the success or failure of many 
‘ndustrial enterprises. The significance of such terminals to 
dustry is not limited merely to the facilities or services imme- 
ately furnished or performed in the handling of goods. Less 
lirect but no less definite is the effect of the terminal as it governs 
ther connected elements in the transportation chain. 


Class.fication of Industrial Plants in Port Areas 

For the purpose of this paper, which must necessarily deal with 
neralisauons, the term ** port terminais’’ may be used in a 
nse to include generally those terminals which cater to the 
:blic for the hanaling ot cargo that moves inbound or outbound 

water carriers. 1n considering the relationship between such 

minals and industrial plants, it will be useful to point out 
ee particular classifications of industrial plants to which 
rt terminals assume special importance. The first, and 
adest, of these classifications inciudes all industrial plants 

it, whether or not situated in the immediate vicinity of a 

ninai, are located at least within the rail switching limits of a 

rt terminal which is served at terminal rates by ocean carriers. 

xt we may consider those plants which are located not only 
thin the switching area of the port terminal but in close 

‘ximity to the terminal; and thirdly, those industrial plants 

ich, wherever situated, properly require ship’s side storage of 
rgo in large volume. 

Plants subject to the first of those classifications, i.e., those 

ated within the switching limit area, profit by the savings in 

| or truck charges prevailing in such area, as compared with 
rail or truck charges which would be incurred if the cargo 

d to be shipped to or from a terminal beyond the switching 
nits. In this way these plants benefit directly from their loca- 
m within the switching limits of a particular port terminal. 

Yet it is not always that particular terminal which reaps the 

nefit of the savings which it makes possible to the industries 

thin its switching limits. Certain industries may route their 
rgo through terminals outside the switching area and permit 
steamship companies (or possibly the other terminals) to 
ibsorb the difference in switching charges for the benefit of the 
‘ndustries rather than compel carriers to deliver the cargo or 
ceept it at the port terminal within the switching area. In this 
way that terminal loses its proper share of the benefit of the com 
titive advantages which it has in large part created for the in 
lustries 
Nor is it such port terminal alone which may suffer from the 
ndue use of switching absorptions. Because of competitive con- 
itions, these absorption practices may eventually be extended to 
cover the difference in land carrier rates to plants that are far 
removed from port terminals, thus placing a severe burden upon 
the steamship companies (or the other terminals) which must 
bear the absorptions. 

And in the long run, even the industrial plants themselves will 
suffer from artificial absorption practices. When cargo is 
liverted from the port terminal through which it should normally 
flow, such terminal may find itself without sufficient volume of 
tonnage to justify its continued operation on a profitable basis. 
Furthermore, in the event such port terminal should cease to 
have sufficient tonnage to justify the ocean carriers in calling for 
vr otherwise handling shipments through its facilities, then the 

‘triers may eliminate or severely restrict their services at 
terminal rates at that terminal. Such a condition would norm- 
lly be followed by the elimination of the carriers’ absorptions of 
rail or truck charges to other terminals. The consequence would 
be an increase in transportation costs to the industrial plants. 

Now we may refer to the second of our classifications of indus- 
‘rial plants considered with reference to port terminals, namely 

e plants which are located not only within the switching area of 

e port terminal but in the close proximity of the terminal facili- 
‘es. One reason for establishment of a plant immediately adja- 
cent to a port terminal may be the necessity of direct cargo 
inevements between water carriers berthed at the port terminal 

id the industrial plant. As examples might be cited a grain 

evator, an oil plant, or any other plant with conveyors or pipe 

‘es connecting the carrier berth with the plant. 

Even apart from cases where there is the necessity of such 

hysical connection between the plant and the terminal dock. 

‘ere are many instances in which substantial economies, in 

bour costs or otherwise, may be effected by the location of in- 

ustrial plants in close proximity to port terminals. This seems 
be particularly true in the case of the processing and storage 
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of dried fruits, the compressing and storage of cotton, the storage 
of sugar or wool, and other comparable industries. 

An industry of the general nature last referred to may be faced 
with the question whether it would be economically preferable to 
construct, maintain and operate its own private terminal facili- 
ties rather than make use of the port terminal. Except where 
there is a tremendous volume of business, it is usually cheape1 
to use the facilities of the public port terminal. 

Generaily speaking, the port terminal will be served with more 
frequent and diversified steamship services than would be avail- 
able at a private dock. Also, the port terminal will be more 
certain to have terminal steamship rates and the absorptions of 
port charges by carriers which are often made at public port 
terminals. The sharing of these costs by the carriers removes a 
considerable burden from the industrial plants. 

The third, and final, classification of industrial plants to be 
made in connection with the functions of port terminals consists, 
it will be recalled, of those plants, wherever situated, that 
properly require ship’s side storage of cargo in large volume. 
The storage of steel, lumber, fertilizers, buik salt, sand, coal, 
rolls of paper, grain, chemicals, etc., is an essential part of the 
production and distribution of these commodities; and storage at 
ship’s tackle offers a special advantage in the concentration of th: 
commodities in large volume at a point where they are availabl 
for the prompt filling of current orders for shipment. There is 
no reason why port terminals should not provide this advantage 
to the industrial plants, for proper compensation, in cases where 
space is available for storage at the terminal without interferenc« 
with the normal flow of its transit cargo. 


Public Regulation of Port Terminals 

In any examination of tat relauionship between industria 
plants ot Whatever particular categoly, and port terminals, It Is 
impossible to overiook the effect of reguiation of the practices 
and rates of the port terminais by pubic authorities under the 
laws applicable to public utilities. af this regulation is to be 1) 
the interests of the industrial concerns that patronise the term 
inals, as weil as the public as a whole, it must achieve a propet 
balance between the policy in favour of unitormity and stabitty 
in the terminal business, on the one hand, and the policy iw 
favour of free competition for public patronage by tair means 
among the respective terminals, on the other hand. The author 
of this paper, tor one, feels that there has been some tendency in 
recent years to give undue weight to the first of these two 
policies at the expense of the latter. There is refreshing evidenc 
ot a shift in the attitude of both governmental authorities and the 
general public in the direction of a clearer recognition of the 
salutary effect of open and honest competition. 

A further point which should be specially emphasised while 
we are on the subject of the public regulation of port terminals 
is that the effects of any such regulation should apply uniformly 
and without discrimination as between (1) privately owned 
terminals and (2) terminals owned and operated by political 
units, such as municipalities or specially constituted port dis 
tricts, with which the privately-owned terminals must compet 
Certainly, in the absence of most unusual circumstances, theré 
can be no justification for fastening a tight rein of restrictive regu 
lation upon one terminal when another competing terminal, offe1 
ing substantially similar services and facilities to industry, is, 
because of a difference in legal status resulting from differences 
in ownership and organisation, left to be a law unto itself. 

In California, for example, privately-owned terminal facili 
ties are subject to the regulatory jurisdiction of the State Rail 
road Commission, whereas, by virtue of limitations in the Stat 
Constitution, the Railroad Commission is powerless to enforce it 
orders upon the competing terminals which are municipall\ 
owned. It is submitted that this condition ought to be changed 
Unless this can be accomplished by amendment of the Stat 
Constitution so that regulation of all these competing facilities 
may be centralised in one body, representing the interests of the 
general public, then the federal jurisdiction over inter-state com 
merce should be invoked in such a way that a measure of regu 
latory stability may be achieved through some agency of th 
Federal Government which will be able to control both types of 
port terminals. 

The writer has constantly advocated a universal and uniform 
regulation of port terminals, both privately owned and publich 
owned, and earnestly feels that the attainment of such an obje¢ 
tive is necessary for the benefit not only of the various terminals 
themselves but of the industries and other interests which they 
serve. 

Pending the attainment of this objective, there is one imme 
diate concession which the managers of publicly-owned port 
terminals should be called upon, by those to whom they art 
responsible, to make. They should adopt and abide by a policy 
of not altering their rates or rules of operation except upon rea- 
sonable advance notice to the public. This is legally required of 
the privately-owned terminal operators. If municipal terminals 
are not similarly bound, not only will the private operator be 
unable to compete upon fair terms for his share of the traffic but, 
in addition to that, discrimination will be prevalent among com 
peting industrial plants. One group of plants, employing privat: 
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Relationship of Industrial Plants to Port Terminals—continued 


public utility facilities, will be subject to rates and regulations 
that are fixed by, and may not be changed without the approvai 
of, a public utility commission; other plants, employing port 
terminal facilities controlled by municipal bodies, may, through 
negotiations with such bodies, obtain rate modifications without 
notice, thereby being enabled to quote special prices to favoured 
customers or to secure a particular volume of business. 

Under present day conditions, the operation and maintenance 
of ocean terminal tacilities has become a complex and costly 
affair. It is a responsibility of terminal executives to give eff- 
cient, economical, dependable and specialised services to in- 
dustry. 

Industry, on the other hand, must constantly be educated to 
the importance of port terminals. The industrialist is to-day 
confronted by unprecedented problems of production and distri- 
bution. When he has the services of a well-managed port 
terminal at his command, he is relieved of many burdens that 
otherwise would be bothersome and expensive. | Whether he 
takes full account of the bearing of this factor in the transporta- 
tion field may have decisive force in determining his ability to 
meet his own competition with success. 

In the broad view, it is the function of port terminals to enable 
manufacturers and producers to reduce the cost of their 
materials and the expense of distributing their products to con- 
sumers. In the performance of this function, port terminals 
render to industrial plants an outstanding service. 


In the ensuing discussion on the Paper, Col. B. C. Allin, 
Director of the Port of Stockton, said:— 

Mr. Parr, in his presentation of this matter, has analysed the: 
relationship between industries and terminals in a very compre- 
hensive manner, and I would subscribe to all that Mr. Parr has 
said. However, it would seem that there are certain conclu- 
sions which might follow from an analysis of this situation. 

Following Mr. Parr’s classification of the relationship, we 
might take one extreme type, such as offered by San Francisco, 
where there is no industry located on a pier, but rather each 
Steamship Company operating its own pier, with industries 
located at some distance from the waterfront in the city. With 
this might be contrasted a ship-side industry with its own wharf, 
such as the sugar refinery at Crockett, to which all the vessels 
must go to lift cargo of this industry. 

These might be said to constitute two extremes in operation, 
and the question might arise as to which in the long run is the 
better for all concerned. 

In the case of the San Francisco arrangement, the steamer 
would call at only its own home berth, and all expense of mov- 
ing the freight to or from the ship would be borne by the in- 
dustry. 

In the case of the example of Crockett, all of the expense oi 
moving is borne by the ship, and none by the industry. 

Is it not possible that some compromise solution in between 
these two extremes may offer advantages both to industries and 
to shipping? 

For the sake of discussion, I would consider in such a com- 
promise class the terminal at the Port of Stockton. In this par- 
ticular case there are eight steamer berths surrounding, in a semi- 
circle, a warehouse area which contains twelve sprinklered brick 
warehouses for general commodities, and also a grain termina! 
capable of holding 50,000 tons of grain. There have been at 
one time as high as 90,000 tons of merchandise stored in this 
area. The method of operation is as follows: a canning in- 
dustry or other industry which manufactures a product, moves 
the finished product, upon its completion, to warehouses on the 
property of the Port of Stockton, where the goods may remain 
in storage for an indefinite length of time. If and when an order 
is placed for a shipment to some point by water, the shipment 
is then moved by terminal labour and equipment from the 
warehouse to the shipside berth. 

On the other hand, from the steamers’ standpoint, let us con- 
sider that the steamer loads at only one berth, and freight from 
all of the warehouses, as well as straight transit freight, is moved 
to the berth of the ship. In the case of steamers loading grain, 
they are placed at one of the two berths which are served by the 
grain terminal conveyors, thus making it possible for those par- 
ticular steamers to load all of their general cargo and grain with- 
out moving. In this type of operation, the shipper has the 
convenience of storing his merchandise practically at ship-side 
with a probable saving in transportation costs, as well as con- 
venience in moving his goods to the ship berth when they are 
ordered out. 

Furthermore, from the steamship angle, this type of terminal 
makes it possible for the ship to load without the expense of 
moving to another berth for a portion of the cargo which is to 
be loaded within that one port. 

It would seem that some such compromise would hold de- 
finite advantages for both steamship operator and shipper. By 
the same analysis, it would follow that the separate wharf or the 
wharf of an individual industry is the least desirable, unless it 
be operated by a type of industry which requires special storage 





or handling facilities, which would not be readily available at a 
regular transit ship berth. 

{t has been my feeling that at times industries have been a 
little over enthusiastic in providing their own ship-side facilities, 
and that in making their arrangement for watertront operation, 
they have overlooked some of the commercial aspects which, 
from a steamship standpoint, hinder their successtul operation. 
When an industry provides its own facilities and expects the 
steamer to call at these facilities, it naturally pre-supposes that 
there will be a sufficient amount of cargo offering to warrant the 
steamer in making the shift, but if this is not so, then the smaller 
shipments of the industry will have to move over other and dis- 
tant wharves, so that the system will fail to that extent. 

Then, from a financial standpoint, the construction of private 
wharves by industries is often questionable. They may feel 
that owning their own wharf gives them the benefit of loading at 
a lower cost, but in very few instances is this probably the case. 
When the cost of dredging and the cost of the wharf are con- 
sidered, with amortization and interest on the investment, it will 
be found to correspond to a very expensive tollage item against 
the industry, unless it is moving its freight in bulk in tremendous 
quantities. With port charges as low as they are in this 
country—disastrously low in many cases—it would seem the 
height of folly for most industries to provide their own terminal 
facilities rather than to use those provided by others on a pay 
as you go, tollage, basis. 

For the above reasons, it would be my conclusion that except 
in quite special cases, an industry would be foolish to supply its 
own facilities, but would do better to depend on a public berth. 

Then there is one additional conclusion which might be reached 
regarding the industry which locates on terminal property. It is 
often said that competition is the life of trade, and it wouid 
seem that an industry would be safest as to service and charges 
if it is not too wholly controlled by any one ship berth or 
terminal. If an industry is sufficiently close to a terminal to 
provide reasonable access to the waterfront, and yet to allow 
reasonable operation over a competing terminal, the manager of 
that industry will probably rest assured of proper treatment in 
his terminal operations, protected to him by competition. For 
this reason, it would seem that any industry which locates on 
port terminal property should very carefully, in its contractual 
relationship with the terminal, protect itself in order to obtain 
all the benefits of competing terminals. 

Much has been said from time to time regarding new port de- 
velopment, and occasionally the operators of existing wharf 
facilities and shipping interests are prone to look upon new port 
development as purely political and unsound. It is not my 
desire here to argue that point, but merely to state that just so 
long as we continue to have progress in this country, and im- 
provement of methods of transportation, we may still expect, as 
and when proper, to find new port development, and thus it 
may arise that an industry which ties itself definitely to one 
section of a waterfront may find itself under-cut by a competitor 
located further back from the waterfront but in a locality which 
allows him, on a more advantages basis, to use some new and, 
to him, previously unforeseen port development. Naturally, port 
development is greatly dependent upon geographical factors, but 
it would appear that any industry definitely tying itself irrevoc- 
ably to any one section of the waterfront should consider care- 
fully the physical aspects of its section of the country and the 
possibility of future port development in adjacent areas, in order 
that it might realise fully and give consideration to the fact that 
its future operations might be subject to some commercial 
hazard, if such development should ensue. 

If an industry were carefully to consider this point, it is very 
probable that in some cases it might therefrom reach a conclu- 
sion not to construct on the waterfront, but to construct at some 
distance from the waterfront where strategically it could use any 
section of the waterfront which might then be available, or even 
at some future time. This point would not, of course, apply to 
the mere storage of commodities at ship-side or at terminal. 

In the operation of the Port of Stockton, the storage accounts 
of numerous industries have been mentioned. Even if the Port 
of Stockton did not feel that it had a moral obligation to protect 
the interests of these shippers, their interest would still be quite 
reasonably protected because they have only storage of commo- 
dities on the property of the port, and not permanent improve- 
ments, so that if some dispute regarding charges or service arose, 
they would simply store their commodities at some other location 
the following season, and that if worse came to worse, they 
could move their products to other terminals for shipment. It is a 
fact that certain commodities which are handled on the property 
of the Port of Stockton do move to other wharves for ocear 
shipment. 

These various points which have been mentioned would seem 
to indicate that there is a certain balance in the relationship of 
industries and terminals wherein the interests, both of shipping 
and of industries, may be protected, and that probably for best 
results a compromise between the extremes of operation as out- 
lined will be found most advantageous. 








